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Every human population, a t a l l  timas, ha* needed 
to  evaluate the. economic po ten tia l of i t*  inhabited, 
area, to  organize i t*  l i f e  about i t*  natural envi­
ronment in  term* of the sk ill*  available to i t  and 
the value* which i t  accepted. In the cu ltura l mise 
en valeur (exploitation) of the environment, a de­
formation of the  p r is tin e , or prehuman, landscape 
ha* been in i t ia te d  th a t ha* increased with the  
length o f occupation, growth in  population, and 
addition of s k i l l* .  Where ever men l iv e ,  they have 
operated to  a lte r  the aspect of the earth, both 
animate and inanimate, be i t  to  th e ir  boon or bane.
Carl 0. Sauer,
"The Agency of Man on the Earth"
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ABSTRACT
A p l a n t  b i o g e o g r a p h i c a l  a n a l y s i s  and a r e s o u r c e  a s s e s s m e n t  o f  
s p o i l  bank h a b i t a t s  were  c o n d u c t e d  in t h e  Bayou L a f ou r ch e  d e l t a  o f  
c o a s t a l  L o u i s i a n a  t o  d e t e r m i n e  t h e  impact  o f  f o s s i l  f u e l  d r e d g i n g  on 
t h e  w e t l a n d  l a n d s c a p e .
P l a n t  s u c c e s s i o n  on s p o i l  bank r i d g e s  o f  known a g e s ,  l o c a t e d  
w i t h i n  d i f f e r e n t  w e t l a n d  e n v i r o n m e n t s ,  was me asu re d  u s i n g  t h e  l i n e  
t r a n s e c t  method.  T h i r t y  y e a r s  o f  p l a n t  s u c c e s s i o n  d a t a  were  s u b j e c t e d  
t o  b o t a n i c a l  f o r m u l a e  a n a l y s i s .  These  r i d g e s  were  found t o  c o n t a i n  
t e r r e s t r i a l ,  u p l a n d  p l a n t  s p e c i e s  which a r e  s u c c e e d i n g  toward  a b o t t o m­
land  hardwood f o r e s t .  T h i s  c l i m a x  f o r e s t  may be a t t a i n e d  w i t h i n  a max i ­
mum o f  78 y e a r s  o f  p l a n t  s u c c e s s i o n ,  o r  in a bo u t  o n e - h a l f  t h e  t i me  n o r ­
ma l l y  e x p e c t e d  on u n d i s t u r b e d  u p l a n d  s i t e s .
In a r e a s  o f  i n t e n s e  d r e d g i n g ,  c o a l e s c i n g  s p o i l  bank r i d g e s  form 
semi - impoundment s  o r  impoundments .  Semi - impounded v e g e t a t i o n  s u c c e e d s  
t o  more t e r r e s t r i a l  s e r e s ,  w h i l e  impounded v e g e t a t i o n  becomes more 
a q u a t i c .  Impoundments  l o c a t e d  in s a l i n e  and b r a c k i s h  w a t e r  marshes  
become f r e s h w a t e r  e n v i r o n m e n t s  as  t h e i r  s a l i n i t y  i s  r educe d  by p r e -  
c i  pi  t a t  ion.
The v e g e t a t i o n a l  c h a r a c t e r  o f  s p o i l  bank h a b i t a t s  i s  in d i r e c t  
c o n t r a s t  t o  t h a t  o f  t h e  a d j a c e n t  w e t l a n d s .  Thus ,  t h e  impact  o f  d r e d g ­
ing has  r e s u l t e d  p r i m a r i l y  in m a n - i n d u c e d ,  a r t i f i c i a l  t e r r e s t r i a l  
h a b i t a t s  in an o t h e r w i s e  homogenous,  p r i s t i n e  w e t l a n d  l a n d s c a p e .  The 
t o t a l  w e t l a n d  a l t e r a t i o n  by a l l  s p o i l  bank h a b i t a t s  was c a l c u l a t e d
xv i
a t  5 i  t i me s  t h e  w i d t h  o f  an o r i g i n a l l y  d r ed g e d  c a n a l .  T h i s  amounts  t o  
o v e r  226 , 000  a c r e s  o f  s p o i l  bank h a b i t a t s  in t h e  Bayou L a f o u r c h e  d e l t a ,  
and t h e y  may we l l  ex c e e d  o n e - h a l f  m i l l i o n  a c r e s  t h r o u g h o u t  t h e  s t a t e .  .
Once c o n s i d e r e d  " w a s t e l a n d s , "  i t  i s  c o n c l u d e d  t h a t  t h e s e  e x i s t i n g  
h a b i t a t s  have many p o s s i b l e  u s e s ,  and t h a t  t h e y  s h o u l d  be r e c l a s s i f i e d  
as  an e c o n o m i c a l l y  b e n e f i c i a l  man-made c o a s t a l  r e s o u r c e .  Those  u se s  
i n c l u d e  r e c r e a t i o n ,  r e s i d e n t i a l  and i n d u s t r i a l  d ev e l o p m e n t ,  a g r i c u l t u r e  
and h o r t i c u l t u r e ,  t i m b e r  and p a p e r  p r o d u c t i o n ,  me thane  gas  p r o d u c t i o n ,  
w a s t e  a s s i m i l a t i o n ,  a q u a c u l t u r e ,  w i l d l i f e  and game management ,  a n d ,  
r e s e a r c h  and e d u c a t i o n .  Spo i l  bank h a b i t a t s  may be i n v e n t o r i e d  and 
m o n i t o r e d  u s i n g  l o w - a l t i t u d e  c o l o r  i n f r a r e d  imagery o f  a 1 : 1 2 , 0 0 0  s c a l e  
t a k e n  in Sep t e mber .  The a l t e r a t i o n  and d i v e r s i f i c a t i o n  o f  c o a s t a l  Lou­
i s i a n a ' s  v a l u a b l e  w e t l a n d s ,  b r o u g h t  on by f o s s i l  f ue l  d r e d g i n g ,  can o n l y  
be c o m p l e t e l y  j u s t i f i e d  i f  e x i s t i n g  s p o i l  bank h a b i t a t s  a r e  u t i l i z e d  t o  
t h e i r  maximum p o t e n t i a l .
CHAPTER ONE
INTRODUCTION
Wet l ands  a r e  o f t e n  b o t a n i c a l l y  d e f i n e d  as  v a s t  e x p a n s e s  o f  
a l m o s t  homogenous n a t u r e ,  o f f e r i n g  very  l i t t l e  v i s u a l  d i v e r s i t y  t o  
t h e  o b s e r v e r  (Teal  and T e a l ,  1969) .  I nd e e d ,  some p e o p l e  would t e rm 
w e t l a n d s  such as  marshes  and swamps as  mono t onous ,  b e c a u s e  t h e y  a r e  
c ompr i s e d  o f  r e l a t i v e l y  few p l a n t  s p e c i e s .  C o a s t a l  L o u i s i a n a  e x e m p l i ­
f i e s  t h i s  v e g e t a t i v e  monotony.  Both t h e  b ro a d  f l a t  n a t u r e  o f  t he  
M i s s i s s i p p i  d e l t a  and t h e  n a t u r a l  d e c r e a s i n g  s a l i n i t y  o f  i n l a n d  a r e a s  
away from t h e  Gul f  have  p r oduced  e x t e n s i v e  e a s t - w e s t  bands  o f  ma j o r  
w e t l a n d  v e g e t a t i o n  t y p e s ,  i n c l u d i n g  ma r s he s  and c y p r e s s  swamp. These  
bands  r ange  from 15 t o  50 m i l e s  in w i d t h  and c o v e r  o v e r  t w e l v e  m i l ­
l i o n  a c r e s ,  making L o u i s i a n a  s econd  o n l y  t o  F l o r i d a  in t h e  t o t a l  
amount  o f  w e t l a n d s  c o n t a i n e d  w i t h i n  a s i n g l e  s t a t e  (Shaw and F r e d i n e ,  
1956) .
The f i r s t  v e g e t a t i o n  map o f  c o a s t a l  L o u i s i a n a  t o  e s t a b l i s h  g r a p h ­
i c a l l y  t he  e a s t - w e s t  o r i e n t a t i o n  o f  w e t l a n d s  zones  was c o mp l e t e d  in 
19^9 by O ' N e i l .  A 1968 map, p r e p a r e d  by C h ab r ec k ,  J o a n e n ,  and Pa l mi -  
s ano  i n d i c a t e d  a marked i n l a n d  m i g r a t i o n ,  by as  much as  two t o  t e n  
m i l e s ,  o f  t h e s e  w e t l a n d  v e g e t a t i o n  z o n e s .  Recen t  f i e l d  work has  v e r i ­
f i e d  t h i s  c o n t i n u e d  m i g r a t i o n ,  and be t ween  1968 and 1972 t h e  i n l a n d  
zonal  s h i f t  has  been a b o u t  two t o  f i v e  m i l e s  ( G o s s e l i n k  and Monte,  
1975) .  The r a p i d  m i g r a t i o n  i n l a n d  o f  t h e s e  w e t l a n d  f l o r a l  zones  i n ­
d i c a t e s  t h e  q u i c k  r e s p o n s e  o f  t h e  component  s p e c i e s  t o  t h e  dynamic
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e n v i ro n m e n t  o f  c o a s t a l  L o u i s i a n a .
For  t h o u s a n d s  o f  y e a r s ,  w e t l a n d  p l a n t s  r es ponded  t o  n a t u r a l  
changes  in t h e  p h y s i c a l  e n v i r o n m e n t ,  such  as  t h e  g e o m o r p ho l o g i c a l  and 
h y d r o l o g i c a l  c h a n g e s  o f  s u b s i d e n c e  and s a l t  e n c r o a c h m e n t ,  and t h e  c l i ­
m a t i c  v a r i a t i o n  a s s o c i a t e d  w i t h  h u r r i c a n e s  and d r o u g h t s .  H i s t o r i c a l l y ,  
t h e  a r e a l  f l u c t u a t i o n  o f  t h e s e  w e t l a n d s  a r e  e s p e c i a l l y  s ympt omat i c  o f  
t he  n a t u r a l  a g i n g  p r o c e s s  o f  t h e  d e l t a i c  r e g i o n .  T h i s  p r o c e s s  would 
c o n t i n u e  f o r  t h o u s a n d s  o f  y e a r s  i f  u n a l t e r e d  by man. The s e a r c h  f o r  
f o s s i l  f u e l s ,  however ,  has  g r e a t l y  a c c e l e r a t e d  t h e  m a t u r a t i o n  o f  t h e  
Miss i s s  ipp i d e 1t a .
Oi l  and n a t u r a l  gas  e x p l o r a t i o n  and p r o d u c t i o n ,  which began in 
c o a s t a l  L o u i s i a n a  in t h e  e a r l y  1930s ,  have  l e f t  t h e i r  i m p r i n t  on t h e  
l a n d s c a p e  in t h e  form o f  complex p i p e l i n e  s ys t ems  and o i l  s t o r a g e  t a n k s ,  
mars hes  t o r n - u p  by m a r s h - b u g g l e s ,  o i l  s p i l l s  and b u r n - o f f s .  A no t he r  
m o d i f i c a t i o n  i s  webs o f  c a n a l s  w i t h  c o n t i g u o u s  s p o i l  banks ,  c u t t i n g  
a c r o s s  t h e  w e t l a n d s .  At t i m e s  t h e s e  banks  c o a l e s c e  t o  form impound­
ments  o r  semi -  i mpoundment s , d r a s t i c a l l y  a l t e r i n g  d r a i n a g e  p a t t e r n s  
( F i g u r e  1 ) .  The c a n a l s  a r e  d r edged  o f f  o f  n a v i g a b l e  wa t e r ways  i n t o  
t h e  w e t l a n d s ,  in o r d e r  t o  f l o a t  o i l - r i g  b a r g e s  t o  s p e c i f i c  s i t e s .
Spo i l  b a n k s ,  which  a r e  a r t i f i c i a l l y  formed r i d g e s ,  r e s u l t  from t h e  
p l a ceme n t  o f  t h e  d r ed ge d  m a t e r i a l  a l o n g s i d e  t h e s e  c a n a l s  ( F i g u r e  2 ) .
These  s p o i l  banks  in t u r n  have  c r e a t e d  a u n i q u e  b i o g e o g r a p h i c a l  
e n v i r o n m e n t  in t h e  w e t l a n d s .  These  e l e v a t e d ,  b a r e  h a b i t a t s ,  upon 
which i n v a d e r  o r  p i o n e e r  s p e c i e s  may become e s t a b l i s h e d ,  u s u a l l y  s u c ­
ceed t o  n a t u r a l  p l a n t  c o m m u n i t i e s .  P r e s e n t  r e s e a r c h  s u g g e s t s  t h a t  
s p o i l  bank v e g e t a t i o n  c o n s i s t s  o f  t e r r e s t r i a l ,  u p l a nd  s p e c i e s ,  which
Dredging  f o r  f o s s i l  f u e l s  o f t e n  r e s u l t s  in a complex web o f  
c a n a l s  and s p o i l  bank h a b i t a t s  on t h e  c o a s t a l  L o u i s i a n a  
1a n d s c a p e .
F i g u r e  1
Bucket  b a r g e  d r e d g i n g  a c a n a l  in s a l i n e  ma r s h .  Note t h e  
newly formed s p o i l  bank r i d g e s  on e a c h  s i d e  o f  t h e  c a n a l .
F i g u r e  2
b
c o n t r a s t  s h a r p l y  w i t h  t h e  a d j a c e n t ,  w e t ,  a q u a t i c  s p e c i e s  o f  t he  f r e s h ,  
b r a c k i s h ,  and s a l t  w e t l a n d  e n v i r o n m e n t s  ( F i g u r e  3 ) .  No t h i ng  i s  known 
a b o u t  t h e  v e g e t a t i o n  o f  semi -  impoundment s . In impoundments ,  p l a n t  d i f ­
f e r e n c e s  a r e  known t o  e x i s t  be t ween  t h o s e  h a b i t a t s  and t h e  a d j a c e n t  
w e t l a n d s ;  i n i t i a l l y ,  impoundments  become more a q u a t i c  ( Cha b r e c k ,  1960 
and 1962) .
P u r p o s e  and P o t e n t i a l  Value
T h i s  s t u d y  i s  a b i o g e o g r a p h i c a 1 a n a l y s i s  and r e s o u r c e  a s s e s s m e n t  
o f  s p o i l  bank h a b i t a t s  in t h e  Bayou L a f o u r c h e  d e l t a .  The o v e r a l l  p u r ­
pose  i s  t o  document  m a n ' s  impact  on c o a s t a l  L o u i s i a n a ' s  v e g e t a t i o n a l  
l a n d s c a p e  r e s u l t a n t  f rom t h e  e x p l o i t a t i o n  o f  o i l  and n a t u r a l  gas  r e ­
s e r v e s .  The h y p o t h e s i s  i s  t h a t  ma n ' s  d r e d g i n g  a c t i v i t i e s  have  ca us e d  
d i v e r s i f i c a t i o n  o f  t h e  t r a d i t i o n a l l y  homogenous w e t l a n d  e n v i r o n m e n t s  
by c r e a t i n g  t h r e e  a r t i f i c i a l  h a b i t a t s :  s p e c i f i c a l l y ,  s p o i l  b a n k s ,  semi 
- impoundmen t s ,  and impoundment s ,  r e s u l t i n g  in d i f f e r e n t  v e g e t a t i o n  p a t ­
t e r n s  t h a n  a r e  n o r m a l l y  c h a r a c t e r i s t i c  o f  t h o s e  z o n e s .  i t  i s  p o s t u l a t e d  
t h a t  a g r a d u a l  t e mp o r a l  c o n v e r g e n c e  o f  v e g e t a t i o n  w i l l  o c c u r  on s p o i l  
bank r i d g e s  in d i f f e r e n t  e n v i r o n m e n t s ,  and t h a t  t h i s  c o n v e r g e n c e  w i l l  
s u c c e e d  t oward  a b o t t o m l a n d  hardwood f o r e s t ,  which i s  t h e  c l i m a x  v e g e ­
t a t i o n  o f  c o a s t a l  L o u i s i a n a .  Semi -  impoundments  a l s o  a r e  e x p e c t e d  t o  
s u c c e e d  t o  more t e r r e s t r i a l  s e r e s ,  w h i l e  impoundments  w i l l  become 
more a q u a t i c .
H a n - i n d u c e d  w e t l a n d  d i v e r s i f i c a t i o n  w i l l  be e v a l u a t e d  by a s s e s s i n g  
t h e  p o t e n t i a l  v a l u e  o f  s p o i l  bank h a b i t a t s .  I t  i s  s u g g e s t e d  t h a t  t h e s e  
new h a b i t a t s  may r e p r e s e n t  a b e n e f i c i a l ,  man-made,  c o a s t a l  r e s o u r c e .  
D i s c u s s i o n  w i l l  i n c l u d e  p o s s i b l e  u s e s  o f  t h e s e  h a b i t a t s ,  and t h e  use
C o n t r a s t i n g  s p o i l  bank r i d g e  and w e t l a n d  v e g e t a t i o n ;  a f r e s h  
marsh exampl e .
F i g u r e  3
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o f  c o l o r  i n f r a r e d  imagery as  a p o t e n t i a l  management  t oo l  f o r  d e l i n ­
e a t i n g  and m o n i t o r i n g  them.
The v a l u e  o f  t h i s  s t u d y  l i e s  in t h e  c o n t r i b u t i o n  i t  w i l l  make t o  
t h e  s t a t e ' s  c o a s t a l  zone  management  program.  Pa s sa g e  o f  t h e  N a t i o n a l  
C o as t a l  Zone Management  Act  in 1972,  P . L .  9 2 - 5 8 3 ,  c a l l e d  upon t he  
s t a t e s  t o  "make w i s e  use  o f  t h e i r  c o a s t a l  r e s o u r c e s "  by d e v e l o p i n g  a 
c o a s t a l  zone management  p l a n .  A s u c c e s s f u l  p l a n  r e q u i r e s  (1) i d e n t i ­
f i c a t i o n  o f  u se s  and u s e r s  o f  t h e  c o a s t a l  zone  in o r d e r  t o  e s t a b l i s h  
p r i o r i t i e s  o f  u s e s ;  (2) i n v e n t o r y  o f  c o a s t a l  s y s t e m s ,  e s p e c i a l l y  n a t u r a l  
r e s o u r c e s ,  in o r d e r  t o  u n d e r s t a n d  how t h e y  o p e r a t e ,  i n t e r r e l a t e ,  and 
r es pond  t o  change ;  a n d ,  (3) e s t a b l i s h m e n t  and r e g u l a t i o n  o f  d e c i s i o n  
-making p o l i c i e s .  Much t o  t h e i r  s u r p r i s e ,  mos t  s t a t e s  wor k i ng  on 
c o a s t a l  zone  management  p l a n s  found t h e y  l a c k e d  s u f f i c i e n t  c o a s t a l  s y s ­
tems d a t a  needed  f o r  management  d e c i s i o n s ,  and L o u i s i a n a  e s p e c i a l l y  had 
l i t t l e  i n f o r m a t i o n  r e g a r d i n g  s p o i l  bank h a b i t a t s .
The r e  has  n o t  been a d e f i n i t i v e  s t u d y  on s p o i l  bank h a b i t a t s  in 
L o u i s i a n a .  A few a u t h o r s  have  a l l u d e d  t o  t h e  t e r r e s t r i a l  n a t u r e  o f  
s p o i l  bank r i d g e  v e g e t a t i o n  (Brown,  1936;  E g g l e r ,  1961;  U.S.  Corps o f  
E n g i n e e r s '  r e p o r t s ,  1972 and 197^;  Ragan,  Green ,  and W h i t e h u r s t ,  197^ ) ,  
w h i l e  S p i n d e r  (1973)  and T i n k l e  (1959)  l i m i t e d  t h e i r  s p o i l  bank s t u d i e s  
t o  i n t e r m e d i a t e  marsh and c y p r e s s  swamp a r e a s ,  r e s p e c t i v e l y .  These  
man-made f e a t u r e s ,  s o  a b u n d a n t  in t h e  L o u i s i a n a  l a n d s c a p e ,  s u r p r i s i n g l y  
have  been a l m o s t  c o m p l e t e l y  i g n o r ed  f o r  many y e a r s .
P e r ha p s  t h e  q u e s t  f o r  f o s s i l  f u e l s  has  been so i n t e n s e  t h a t  s e c ­
o n d a r y  e f f e c t s ,  w h e t h e r  p o s i t i v e  o r  n e g a t i v e ,  we re  i g n o r e d .  In t o d a y ' s  
w o r l d ,  however ,  c o n c e r n  f o r  t h e  p h y s i c a l  e n v i r o n m e n t  i n c l u d i n g  t h e
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u n d e r s t a n d i n g  o f  how i t  w o r k s ,  how i t  r e s po n d s  t o  human a l t e r a t i o n s ,
and what  w i l l  r emain  o f  i t  f o r  f u t u r e  g e n e r a t i o n s ,  i s  i n c r e a s i n g .  Th i s
s t u d y  w i l l  p r o v i d e  some o f  t h e  a n s w e r s .
The G e o g r ap h i c  S e t t i n g  
The s t u d y  a r e a  i s  l o c a t e d  w i t h i n  L a f o u r c h e  D e l t a ,  e x t e n d i n g  from
S t .  James (29°  5 9 1N, 90°  50'W) t o  Grand I s l e  (29°  1 2 1N, 90°  3'W) a l ong
bo t h  s i d e s  o f  Bayou L a f o u r c h e  ( F i g u r e  *t) . Most o f  L a f ou r ch e  P a r i s h  
and p a r t s  o f  T e r r e b o n n e ,  S t .  J ames ,  S t .  J o h n ,  and J e f f e r s o n  P a r i s h e s  
a r e  i n c l u d e d  in t h e  s t u d y  a r e a .
R e l a t i v e  t o  t h e  e n t i r e  L o u i s i a n a  c o a s t a l  zone ,  t h e  La f ou rc h e  
D e l t a  has  t h e  l a r g e s t  w e t l a n d  a r e a  ( Cha b r e c k ,  1972) .  Because  o f  t h i s  
a b un da n t  w e t l a n d  r e s o u r c e ,  t h e  f i s h i n g  and t r a p p i n g  t r a d i t i o n  o f  t h e  
e a r l y  s e t t l e r s ,  m o s t l y  " c a j u n s , "  has  c o n t i n u e d  (Bowie,  1935) .  Today,  
L a f o u r c h e  and T e r r e b o n n e  P a r i s h e s  a r e  L o u i s i a n a ' s  l a r g e s t  p r o d u c e r s  o f  
sh r imp a l o n g  t h e  e n t i r e  c o a s t  (Roy and B o r d e l o n ,  197*0-
The e a r l y  s e t t l e r s  came t o  r e l y  on t h e  b a y ou s '  f i n g e r - l i k e  p r o ­
j e c t i o n s ,  e x t e n d i n g  toward  t h e  G u l f ,  as  a ve nue s  f o r  i n l a n d  m i g r a t i o n ;  
and on t h e  e l e v a t e d  l e v e e s ,  f o r  h o m e s i t e s  and p r o t e c t i o n  from s to rm 
f l o o d s .  A l i n e  v i l l a g e  s e t t l e m e n t  p a t t e r n  d e v e l o p e d ,  a l o n g  w i t h  t he  
f o r m a t i o n  o f  a s t r i n g  o f  smal l  towns a l o n g  t he  bayou c o r r i d o r .
Dependence upon t h e  l e v e e s  f o r  l i v e l i h o o d ,  as  we l l  a s  f o r  s e t ­
t l e m e n t ,  i n c r e a s e d  t h r o u g h  t h e  y e a r s .  P r e s e n t  day p o p u l a t i o n  d e n s i t y  
f i g u r e s  f o r  t h i s  a r e a  a r e  m i s l e a d i n g ,  b e c a u s e  o f  t h e  h i gh  c o n c e n t r a ­
t i o n  o f  p e o p l e  a l o n g  t h e  n a r r ow l e v e e s  and t h e  r e l a t i v e l y  u n p o p u l a t e d ,  
l a r g e  w e t l a n d  a r e a s  ( F i g u r e  5 ) .  The two ma j o r  urban  a r e a s ,  T h i bode a ux  
and Houma, have  a p p r o x i m a t e l y  1 /7  and 1/3  o f  t h e i r  r e s p e c t i v e  p a r i s h
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p o p u l a t i o n s  (U.S.  Depar tmen t  o f  Commerce,  1970) .  L a f o u r c h e  P a r i s h  has 
a p o p u l a t i o n  o f  o v e r  7 1 , 0 0 0 ,  w h i l e  T e r r e b o n n e  P a r i s h  has  a p o p u l a t i o n  
o f  o v e r  79 , 00 0  (U.S.  Depar tmen t  o f  Commerce,  197*0.  The p o p u l a t i o n  
d e n s i t i e s  o f  t h e s e  two p a r i s h e s  a r e  62 p e r s o n s  p e r  s q u a r e  m i l e  and 58 
p e r s o n s  p e r  s q u a r e  m i l e ,  r e s p e c t i v e l y .
As t i me  p r o g r e s s e d ,  l e v e e s  became m a jo r  a g r i c u l t u r a l  and urban  
- i n d u s t r i a l  a r e a s ,  r e s u l t i n g  in t h e  p r e s e n t  day l a n d u s e  p a t t e r n s  ( F i g ­
u r e  5 ) .  S u g a r c a n e  and g a r de n  v e g e t a b l e s  a r e  t h e  p r e d o m i n a t e  c r o p s  now 
grown on t h e  l e v e e s .  Crowded c o n d i t i o n s  on t h e  na r r ow l e v e e s  l e a d  t o  
a t t e m p t s  a t  a g r i c u l t u r a l  l a nd  r e c l a m a t i o n  in t h e  w e t l a n d s .  These  e n ­
d e a v o r s ,  however ,  we re  u n s u c c e s s f u l ,  and most  o f  t h e  a r e a s  a g a i n  a r e  
f l o o d e d  ( F i g u r e  5 ) .  Use o f  backswamp,  c y p r e s s  f o r e s t s ,  in t h e  1800s f o r  
l o g g i n g  p r o v e d  l u c r a t i v e ;  many l o g g i n g  c a n a l s  a r e  e v i d e n t  on t h e  p r e s e n t  
1a n d s c a p e .
O t h e r  r e c e n t  economic  a c t i v i t i e s  in t h i s  c o a s t a l  l a n d s c a p e  have  
t a k e n  p l a c e  in t h e  w e t l a n d s ,  r a t h e r  t h a n  on t h e  l e v e e s .  The s e  i n c l u d e  
d r e d g i n g  c a n a l s  f o r  w a t e r - b o r n e  t r a n s p o r t a t i o n  and f o s s i l  f u e l  e x p l o i ­
t a t i o n .  The ma j o r  t r a n s p o r t a t i o n  c a n a l s  in t h i s  a r e a  a r e  t h e  Gu l f  In­
t r a c o a s t a l  Waterway (GIWW), which c r o s s e s  Bayou L a f o u r c h e  a t  L a r o s e ,  
and t h e  Houma N a v i g a t i o n  Cana l .  Water  t r a n s p o r t a t i o n  i s  v e r y  i m p o r t a n t  
t o  t h e  l o c a l  economy o f  t h i s  a r e a ;  even  more i m p o r t a n t ,  howeve r ,  a r e  t h e  
j o b s  and money g e n e r a t e d  by o i l  and gas  e x t r a c t i o n .  Mining i n d u s t r i e s  
employ o v e r  t e n  p e r c e n t  o f  a l l  t h e  w o r k e r s  in L a f o u r c h e  and T e r r e b o n n e  
P a r i s h e s ,  which  i s  more t h a n  d o ub l e  t h e  s t a t e ' s  p e r c e n t a g e  o f  w o r k e r s  
employed in mi n ing  (U.S.  Depar tment  o f  Commerce,  1970) .  The change  in 
t h e  c h a r a c t e r  o f  t h e  p r e s e n t  day l a n d s c a p e  as  a r e s u l t  o f  f o s s i l  f u e l  
e x p l o i t a t i o n  w i l l  be t h e  f oc u s  o f  t h i s  p a p e r .
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P r o c e d u r e s  and O r g a n i z a t i o n
The p r e s e n t  v e g e t a t i o n a l  l a n d s c a p e  o f  Bayou L a f ou rc h e  d e l t a  i s  
t h e  r e s u l t  o f  bo t h  n a t u r a l  and ma n- i nduc e d  f o r c e s .  The p u r p o s e  o f  
C h a p t e r  II i s  t o :  1) d e s c r i b e  t h e  f o r c e s  which  a r e  r e s p o n s i b l e  f o r  
p r i s t i n e ,  homogenous ,  w e t l a n d  e n v i r o n m e n t s ;  2) i d e n t i f y  t h e  dominant  
p l a n t  c o m p o s i t i o n  o f  each  w e t l a n d  e n v i r o n m e n t ;  a n d ,  3) d i s c u s s  t h e  
i n i t i a l  impact  o f  d r e d g i n g  on t h e  o r i g i n a l l y  u n a l t e r e d  l a n d s c a p e .
The e x t e n t  o f  d r e d g i n g  in c o a s t a l  L o u i s i a n a  has  l e ad  t o  t h e  e x ­
i s t e n c e  o f  numerous  s p o i l  bank h a b i t a t s  w i t h  t h e i r  own d i s t i n c t  v e g e t a ­
t i o n .  In t h e  t h i r d  c h a p t e r  v e g e t a t i o n a l  s u c c e s s i o n  on t h e s e  h a b i t a t s  
w i l l  be a n a l y z e d  in o r d e r  t o  i l l u s t r a t e  ma n - i n d uc e d  d i v e r s i f i c a t i o n  o f  
wet  1 a n d s .
Wi th o u t  a d o u b t ,  d r e d g i n g  d e s t r o y s  much o f  t h e  h i g h l y  p r o d u c t i v e  
w e t l a n d s .  Rep l acemen t  o f  w e t l a n d s  w i t h  c a n a l s  and s p o i l  bank h a b i t a t s  
is  j u s t  t h e  b e g i n n i n g  s t a g e .  Yet i t  may be p o s s i b l e  t h a t  t h e s e  h a b i ­
t a t s  c ou l d  have p o t e n t i a l l y  b e n e f i c i a l  u s e s  in t h e  c o a s t a l  zone .  Chap­
t e r  IV w i l l  e x p l o r e  t h i s  c o n c e p t ,  and w i l l  e v a l u a t e  t h e  o v e r a l l  wo r th  
and s i g n i f i c a n c e  o f  ma n- i nduced  d i v e r s i f i c a t i o n  in w e t l a n d  a r e a s .
The f i f t h  and f i n a l  c h a p t e r  w i l l  summar ize  t h e  s t u d y  and make 
r ecommendat ions  on t h e  r e s e a r c h  n eeds  o f  s p o i l  bank h a b i t a t s  s p e c i f i ­
c a l l y ,  and human a l t e r e d  c o a s t a l  l a n d s c a p e s  in g e n e r a l .
CHAPTER TWO
THE DYNAMICS OF THE LAFOURCHE DELTA: PROCESSES 
RESPONSIBLE FOR THE PAST AND PRESENT 
VEGETATIONAL LANDSCAPE
The Bayou L a f o u r c h e  v e g e t a t i o n a l  l a n d s c a p e  has  been formed and 
i s  b e i n g  m o d i f i e d  by two f o r c e s ,  one n a t u r a l  and t h e  o t h e r  ma n - i nd u c e d .
N a t u r a l  f o r c e s ,  i n c l u d i n g  g e omorph i c ,  e d a p h i c ,  h y d r o l o g i c ,  and 
c l i m a t i c  f o r c e s ,  have  s haped  t h e  La f o u r c h e  d e l t a  f o r  t h o u s a n d s  o f  y e a r s ,  
c r e a t i n g  a d e l t a i c  e n v i r o n m e n t  w i t h  b road  e x p a n s e s  o f  homogenous w e t ­
l a nd  v e g e t a t i o n .  We t l a n d s  a r e  d e f i n e d  as  t o p o g r a p h i c a l l y  l owl y i ng  
a r e a s  which  may be p e r i o d i c a l l y ,  o r  c o n t i n u o u s l y ,  i n u n d a t e d .  Water  
f lows  s l o w l y  t h r o u g h  t h e s e  a r e a s  o f  low r e g i o n a l  s l o p e .  D e l t a i c  w e t ­
l and  e n v i r o n m e n t s  a r e  by t h e i r  p h y s i o g r a p h i c  n a t u r e  b r oad  f l a t  p l a i n s  
o f  f l u v i a l  s e d i m e n t s .  Se d i me n t s  b r o u g h t  i n t o  t h e s e  d e l t a s  c a u s e  g r owt h ,  
o f  b o t h  a p r o g r a d a t i o n a l  and a g g r a d a t i o n a l  n a t u r e ,  r e s u l t i n g  in impor­
t a n t  l o c a l  e l e v a t i o n a l  d i f f e r e n c e s .  Thes e  s l i g h t  e l e v a t i o n a l  d i f f e r ­
e n c e s  p r o v i d e  d i f f e r i n g  g e o mo rp h i c ,  e d a p h i c ,  and h y d r o l o g i c  f a c t o r s  
which in t u r n  a f f e c t  t h e  a s s o c i a t e d  v e g e t a t i o n a l  c ompl exes .  Thus 
l e v e e s ,  l o c a t e d  a d j a c e n t  t o  t h e  d i s t r i b u t a r i e s  and w i t h  t h e  h i g h e s t  
e l e v a t i o n s  in t h e  d e l t a ,  w i l l  s u p p o r t  a v e g e t a t i o n  d i s t i n c t  f rom t h e  
c o n t i g u o u s  l o w - l y i n g ,  p o o r l y  d r a i n e d  backswamps.
A c o m p l e x i t y  o f  i n t e r a c t i n g  n a t u r a l  f o r c e s  has  r e s u l t e d  in t h e  
f o l l o w i n g  ma j o r  v e g e t a t i o n  t y p e s  in t h e  L a f o u r c h e  d e l t a .  Bo t t omland  
f o r e s t s  and l i v e  o a k - p a l m e t t o  a s s o c i a t i o n s  grow on t h e  l e v e e s  (Braun ,
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1950) .  Backswamps in t h e  u ppe r  d e l t a i c  p l a i n  s u p p o r t  a swamp f o r e s t  
c h a r a c t e r i z e d  by t h e  c y p r e s s - t u p e l o  gum a s s o c i a t i o n ,  w h i l e  t h o s e  toward  
t h e  c o a s t  c o n t a i n  marshes  and open w a t e r .  Depending upon t h e i r  g e o ­
g r a p h i c  p o s i t i o n  in t h e  d e l t a  and e l e v a t i o n  above  sea  l e v e l ,  t h e  
ma r s hes  v a r y  as  t o  s a l i n i t y .  P r o c e e d i n g  toward  t h e  c o a s t  t h e y  g r a d e  
from f r e s h  t o  i n t e r m e d i a t e ,  b r a c k i s h ,  and s a l i n e  e n v i r o n m e n t s  ( Chab r ec k ,  
1970) .
The t e mpor a l  and s p a t i a l  m i g r a t i o n  o f  w e t l a n d  v e g e t a t i o n a l  b a n d s ,  
however ,  i n d i c a t e s  a dynamic s i t u a t i o n  o f  c h a n g i n g  n a t u r a l  e n v i r o n m e n t a l  
p a r a m e t e r s .  More i m p o r t a n t  t h a n  t h e  n a t u r a l  f o r c e s  in a l t e r i n g  t he  b i o -  
g e o g r a p h i c a l  l a n d s c a p e  have been d r e d g i n g  and s p o i l i n g ,  which  began in 
t h e  1930s in a s s o c i a t i o n  w i t h  f o s s i l  f u e l  e x p l o r a t i o n .  The m a g n i t u de  o f  
t h e i r  impact  on t h e  p l a n t  geo g r ap h y  o f  t h e  a r e a  was n o t  f u l l y  r e c o g n i z e d  
u n t i l  i n i t i a t i o n  o f  t h i s  s t u d y .  U n d e r s t a n d i n g  t h e  e v o l u t i o n  o f  t h i s  
v e g e t a t i o n a l  l a n d s c a p e  n e c e s s i t a t e s  a d e t a i l e d  d e s c r i p t i o n  o f  t h e  pa ram­
e t e r s ,  b o t h  n a t u r a l  and m a n - i n d u c e d ,  which  b r o u g h t  a b o u t  i t s  d e v e l o p m e n t .
N a t u r a l  F o r c e s
Geomorphic F o r c e s :  E v o l u t i o n  o f  t h e  
Bayou L a f o u r c h e  D e l t a  Complex
S i t u a t e d  in t h e  c e n t r a l  M i s s i s s i p p i  d e l t a i c  p l a i n ,  Bayou L a f o u r c h e  
i s  one  o f  t h e  t r u n k  s t r e a m s  a s s o c i a t e d  w i t h  t h e  f i v e  m a j o r  d e l t a  com­
p l e x e s  c r e a t e d  by t h e  M i s s i s s i p p i  R i v e r  be t ween  3 , 5 0 0  and 300 y e a r s  B.P.  
( F r a z i e r ,  19^7) ( F i g u r e  6 ) .  The e n t i r e  M i s s i s s i p p i  d e l t a  c o n t a i n s  s i x ­
t e e n  l o b e s  o r  s u b d e l t a s ,  f i v e  o f  which  a r e  found in t h e  Bayou L a f o u r c h e  
complex ( F r a z i e r ,  1967 ) .  The L a f o u r c h e  d e l t a  was p r o mi n e n t  u n t i l  a b o u t  
300 t o  400 y e a r s  ago when t h e  M i s s i s s i p p i  R i v e r  s h i f t e d  e a s t w a r d .  The
PLAIN
^ / r k :  r a S sNA1V8AI IS V n
M i«  o k u a n s  B  \»
LO CA TIO N  O P  BORING 
FIG U RE
H m U B  NA1UBAI ISVsl 
M L U -M A M M  ISUND 
KBUCT SARD UACH 
ttU CTfftUB AEACH
n m r o c s K S  o u t c s o p
N fc  S U M flU S M  
. SAND A<1 *—■ cl • M C CW wLATretnp • V- v
- H  \  \  •:: - ^  t  • •: .•
A  TV4, a   ̂ \  ■'••>■'
/ j & V «^  .w6.-: V * * ‘ * • -
I ( M £1 |  «Sn£is-i;J
• v  • t f ‘%
V  V
v X ^ \ i^ * w i
i©
•,:;;v-.--••■•••• • «•••••:•■ /
F i v e  d e l t a  c o m p l e x e s  o f  t h e  e n t i r e  M i s s i s s i p p i  d e l t a  r e g i o n .  F r a z i e r ,  1 9 6 7 .
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bayou ,  however ,  c o n t i n u e d  t o  r e c e i v e  a d i m i n i s h e d  f l ow o f  w a t e r  u n t i l  
i t  w a s , a r t i f i c i a l l y  dammed a t  i t s  head in 1904 ( Ba h r ,  1975)-
A d e l t a  u n d e r g o e s  t h r e e  p h a s e s  d u r i n g  i t s  l i f e  t i me  (Morgan,
1967) ( F i g u r e  7 ) .  Bayou L a f o u r c h e  i s  in t h e  l a s t  p h a s e .  The i n i t i a l ,  
o r  c o n s t r u c t i o n  p h a s e  o f  t h e  Bayou L a f o u r c h e  d e l t a ,  formed i t s  l e v e e s  
and  backswamps.  At t h e  p r e s e n t  t i me  t h e  maximum e l e v a t i o n  o f  t h e  l e v ­
e e s  a p p r o a c h e s  20 f e e t ,  b u t  mos t  a r e  l e s s  t h a n  t e n  f e e t .  Most  o f  t h e  
i n l a n d  backswamps l i e  be low t h e  f i v e  f o o t  c o n t o u r  and s l o p e  g r a d u a l l y  t o  
s ea  l e v e l  a t  t h e  c o a s t  (USGS T o p o g r a p h i c  Maps; G a g l i a n o  e t  a l . , 1973) .  
B i o l o g i c a l  p r o c e s s e s  a r e  mos t  i m p o r t a n t  d u r i n g  t h e  b u i l d i n g  p h a s e ,  
s i n c e  t h i s  i s  t h e  t i m e  when p l a n t s  c o l o n i z e  t h e  v a r i o u s  wet  t o  d ry  h a b i ­
t a t s  (Morgan,  I 9 6 7 ) .  In t h e  s e c o n d ,  o r  abandonment  p h a s e ,  a s  w e t l a n d  
p l a n t s  c o n t i n u e  t o  p r o l i f e r a t e ,  s u b s i d e n c e  i s  b a l a n c e d  somewhat  by t h e i r  
o r g a n i c  d e p o s i t i o n  (Morgan,  1972) .  As a d e l t a  b e g i n s  t o  s e n e s c e  i t  
e n t e r s  t h e  t h i r d  p h a s e ,  o r  d e s t r u c t i o n a l  p h a s e .  I t s  d i s t a l  end s u b ­
s i d e s  due t o  t h e  c o m p ac t i o n  o f  s e d i m e n t s ,  w a t e r  b o d i e s  become v e r y  n u ­
merous ,  and c o n c o m i t a n t l y  t h e  w e t l a n d s  become more d i s s e c t e d  and s a l i n e  
in n a t u r e  (Morgan,  1972 ) .  The s u b s i d e n c e  r a t e  o f  t h e  Bayou L a f o u r c h e  
d e l t a  was i n c r e a s e d  by t h e  t e c t o n i c  downwarping o f  t h e  Gu l f  g e o s y n c l i n e .  
Wi th s u b s i d e n c e  and s a l t w a t e r  e n c r o a c h m e n t ,  t h e  w e t l a n d  v e g e t a t i o n a l  
bands  m i g r a t e d  i n l a n d .  The i n c r e a s i n g  s u s c e p t i b i l i t y  o f  t h e  seaward  
edge  o f  t h e  d e l t a  complex t o  wave a t t a c k  has  a l s o  m o d i f i e d  t h e  e n v i ­
r onment .
The beach a l o n g  t h e  seaward  edge  o f  t h e  d e l t a  i s  a n a r r ow s t r i p  o f  
s a n d ,  o n l y  a b o u t  60 t o  135 f e e t  in w i d t h ,  as  me asure d  from m i d - t i d e  t o  
dune c r e s t .  Maximum e l e v a t i o n  o f  t h e s e  s p a r s e l y  v e g e t a t e d ,  beach  dunes
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i s  a p p r o x i m a t e l y  f o u r  f e e t .  F r e q u e n t  was hove r s  s u g g e s t  a r a p i d  e r o s i o n  
p r o c e s s .  I nde e d ,  Bayou L a f o u r c h e ,  e s p e c i a l l y  t h e  La t e  L a f o u r c h e  D e l t a ,  
has  t h e  most  r a p i d l y  r e t r e a t i n g  s h o r e l i n e  a l o n g  t h e  e n t i r e  L o u i s i a n a  
c o a s t ,  a v e r a g i n g  s i x t y - t w o  f e e t  p e r  y e a r  (Morgan and L a r i m o r e ,  1957) ,  
( F i g u r e  8 ) .
Edaph i c  F o r c e s :  The U n d e r l y i n g  S u b s t r a t e  
and S o i 1 Condi t i o n s
E v o l u t i o n  o f  t he  M i s s i s s i p p i  d e l t a  r e s u l t e d  in i n t e r f i n g e r i n g  
f l u v i a l  and ma r i n e  s e d i m e n t s  w i t h  a s eaward  o r i e n t a t i o n  ( G a g l i a n o  and 
Van Beek,  1970) ( F i g u r e  9 ) .  P r o d e l t a  s i l t y  c l a y s  a r e  o v e r l a i n  by d e l t a  
- f r o n t  s h e e t  s a nds  which  a r e  e xpos e d  a t  t h e  s u r f a c e  in t h e  c o a s t a l  a r e a .  
I n l a n d  f rom t h e  c o a s t  t h e s e  d e p o s i t s ,  however ,  a r e  c o v e r e d  by marsh 
s i l t s  and c l a y s  o f  c o n s i d e r a b l e  d e p t h .  In t h e  Bayou L a f o u r c h e  r eg i o n  
marsh d e p o s i t s  a r e  as  much as  75 f e e t  t h i c k  n e a r  t h e  c o a s t ,  b u t  a r e  
p i n c h e d  o u t  i n l a n d  ( F i s k ,  1955) ( F i g u r e  10) .  Cores  t a k e n  s o u t h  o f  
Golden Meadow, on t h e  w e s t e r n  s i d e  o f  Bayou L a f o u r c h e ,  show t h e  u n d e r ­
l y i n g  s u b s t r a t e  t o  c o n s i s t  o f  a l l u v i a l  c l a y s  and s i l t s  w i t h  sand l e n s e s  
o c c u r r i n g  f i v e  t o  f o r t y  f e e t  be l ow t h e  p e a t y  marsh s u r f a c e .  The p e a t  
l a y e r  i s  u s u a l l y  l e s s  t ha n  t e n  f e e t  t h i c k .  Fa t  c l a y s  c o m p r i s e  t h e  r e ­
m a i n i n g  s u b s t r a t e  down t o  a t  l e a s t  one hundred  f e e t  (U.S.  Army Corps  o f  
E n g i n e e r s ,  1967) .  F u r t h e r  i n l a n d ,  marsh d e p o s i t s  a r e  r e p l a c e d  by a l l u ­
v i a l  f l o o d p l a i n  d e p o s i t s  which o v e r l i e  o l d  marsh s e d i m e n t s .  T h i s  s u r ­
f a c e  c o n t a c t  be t ween  a l l u v i a l  and marsh s e d i m e n t s  c o i n c i d e s  a p p r o x i ­
m a t e l y  w i t h  t h e  v e g e t a t i o n  b ounda r y  be tween f r e s h  marsh and c y p r e s s  
swamp and c o u l d  be t h e  r e s u l t  o f  t e c t o n i c  downwarping ( Ba h r ,  1975;
J o n e s ,  1969 ) .
RATE OF SHORELINE CHANGE
LOUI SI ANA 1812 - 1954
L E G E N D
ADVANCING SHORELINE
A-l Modern Della
(Major Accrelion) 
A-2 Less than 15 ft/yr
RETREATING SHORELINE 
R-l More than 50 ft /yr
STATIC SHORELINE 
S ■ No chango 1812-1954
m - Rales af fected by man (jellies, etc.)
R-2 25- 50  ft /yr 
R-3 15-25 fl /yr
R -4 Less than 15 ft/yr
N ew  
Orleans
E a r l y L a  t  a
DeltaDel ta
l 6 .0 ' / y r
U / f O f M  e x i
o n
A - 2(m/- 
8 4'/yr
MARSH
JSLANO
Sh
R a t e  o f  s h o r e l i n e  c h a n g e  a l o n g  t h e  L o u i s i a n a  c o a s t .  M o r g a n  a n d
L a r i m o r e ,  1 9 5 7 .  _ .  r.
F i gu r e  o
19
ALLUVIAL UPPER LOWER SUB­
VALLEY DELTAIC DELTAIC A Q U E O U S
PLAIN PLAIN DELTA
S W A M P  & M A RS H ,
LAKE LAKE & BAY
BO RING  34 BO R IN G  17 UW
MSL
FLUVIAL
SYSTEM
100
S W A M P -  /  
LACUSTRINE
FEET
DELTA
F R O N T
FACIES
F A C I E S
M A R S H - L A C U S T R I N E -  
DISTRIBUTARY C H A N N E L  
FACIES
PRODELTA  
FACIES
DISTAL~BAR 
DEPOSITS
C H A N N E L ,  DISTRIBUTARY  
M O U T H  BAR DEPOSITS
PEAT DEPOSITS
C H A N N E L  DEPOSITS
/ / / / / / / M A R IN E  DELTA DESTRUCTIONAL DEPOSITS
G e n e r a l i z e d  d i a g r a m m a t i c  s e c t i o n  i n a n o r t h - s o u t h  d i r e c t i o n  a c r o s s  t h e  
M i s s i s s i p p i  d e l t a  s y s t e m  i l l u s t r a t i n g  i n t e r f i n g e r i n g  o f  f l u v i a l  a n d  
m a r i n e  s e d i m e n t s .  G a g l i a n o  a n d  V a n  B e e k ,  1 9 7 0 .
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V e r t i c a l  c r o s s  s e c t i o n s  t h r o u g h  t h e  s o u t h e r n  p o r t i o n  o f  B a y o u  L a f o u r c h e  
d e l t a  s h o w i n g  f o u n d a t i o n s  o f  p r o d e l t a  s i l t y  c l a y s  o v e r l a i n  b y  d e l t a - f r o n t  
s h e e t  s a n d s .  F i s k ,  1 9 5 5 .
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The s o i l s  o f  t h e  Bayou L a f o u r c h e  a r e a  a r e  b a s i c a l l y  a l l u v i a l  
c l a y s  and s i l t s ,  w i t h  an o r g a n i c  s u r f a c e  l a y e r  p r oduc e d  by marsh and 
swamp v e g e t a t i o n .  The s t u d y  a r e a  c o n t a i n s  two o f  t h e  seven  g e n e r a l  
s o i l  t y p e s  in L o u i s i a n a :  ( l )  M i s s i s s i p p i  R i v e r  a l l u v i a l  s o i l s  and 
(2) c o a s t a l  m a r s h l a n d  s o i l s  ( L y t l e ,  1968) .
M i s s i s s i p p i  R i v e r  a l l u v i a l  s o i l s  c o m p r i s e  s e v e r a l  s o i l  s e r i e s :  
Commerce,  Mhoon, S h a r k e y ,  T u n i c a ,  and Ba r ba r y  ( L y t l e ,  1968) .  Commerce 
s o i l s  which c o n s i s t  o f  w e l 1- o x y g e n a t e d  s i l t y  loams a r e  found on t h e  
l e v e e s .  Mhoon s o i l s  a r e  m o s t l y  s i l t y  c l a y  loams and o c c u r  a d j a c e n t  t o  
Commerce s o i l s  in a r e a s  be t ween  l e v e e s  and backswamps.  Sha r ke y  and 
T u n i ca  s o i l s ,  c l a y e y  and v e r y  f i r m  when m o i s t ,  a r e  found c l o s e s t  t o  t he  
backswamps.  P o o r l y  d r a i n e d  Ba r ba r y  s o i l s  make up t h e  backswamp.  The 
c o l o r  o f  a l l  t h e s e  s o i l  s e r i e s  i s  d a r k  g r a y  o r  d a r k  brown a t  t h e  s u r f a c e  
due t o  mo d e r a t e  amounts  o f  decomposed o r g a n i c  m a t t e r .  Along Bayou La­
f o u r c h e ,  t h e  Commerce-Mhoon s o i l  a s s o c i a t i o n  i s  used p r i m a r i l y  f o r  a g r i ­
c u l t u r e ,  s u g a r c a n e  f i e l d s  and t r u c k - g a r d e n s , and u r b an - co m me r c i a l  p u r ­
p o s e s  ( F i g u r e  11) .  Very l i t t l e  o f  t h i s  s o i l  a s s o c i a t i o n  r ema ins  in 
f o r e s t .  Most b o t t o m l a n d  hardwood f o r e s t s  a r e  l o c a t e d  on t h e  Sharkey  
- T u n i c a  s o i l  a s s o c i a t i o n .
Swamp and marsh w e t l a n d  s o i l s  c o v e r  t h e  g r e a t e s t  s u r f a c e  a r e a  o f  
t h e  L a f o u r c h e  d e l t a  complex .  We t l and  s o i l  deve l op me n t  i s  d i r e c t l y  r e ­
l a t e d  t o  i t s  v e g e t a t i o n .  The p a r t i a l l y  wet  t o  f l o o d e d  s t a t u s  o f  w e t ­
l a n d  a r e a s  c a u s e s  a n a e r o b i c  s o i l  c o n d i t i o n s  w h i c h ,  when c o u p l e d  w i t h  
h i g h  b i o l o g i c a l  p l a n t  p r o d u c t i v i t y ,  p r o d u c e s  e x t e n s i v e  o r g a n i c  s e d i ­
ment  a c c u m u l a t i o n .  Thus ,  t h e s e  s o i l s  have  a t h i c k  o r g a n i c  l a y e r ,  
which  c o v e r s  t h e  u n d e r l y i n g  s i l t y - c l a y  t o  c l a y  l a y e r .
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G e n e r a l  s o i l  t y p e s  f o r  t h e  L a f o u r c h e  r e g i o n .  U . S . D . A .  S o i l  C o n s e r v a t i o n  S e r v i c e ,  1 9 6 9  a n d  1 9 7 1 ;
m o d i f i e d  b y  B a h r ,  1 9 7 5 .  F i g u r e  11 M
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O r g a n i c  w e t l a n d  s o i l s  a r e  t e x t u r a l l y  c l a s s i f i e d  a s  a l l u v i a l  c l a y s ,  
mucks,  o r  p e a t s .  Th i s  c l a s s i f i c a t i o n  i s  b a s ed  on t h e  k i nd  and amount  o f  
m i n e r a l s  p r e s e n t ,  t h e  o r g a n i c  m a t t e r  c o n t e n t ,  and t h e  d e g r e e  o f  o r g a n i c  
m a t t e r  d e c o m p o s i t i o n .  A l l u v i a l  c l a y s  a r e  mos t  a b u n d a n t  a t  t h e  d i s t r i b ­
u t a r i e s ,  w h i l e  mucks and p e a t s  p r e d o m i n a t e  in t h e  backswamp b a s i n s  b e ­
tween d i s t r i b u t a r i e s .  The o r g a n i c  m a t t e r  o f  mucks i s  h i g h l y  decomposed,  
whe r e a s  p e a t s  c o n t a i n  f i b r o u s ,  undecomposed o r g a n i c  m a t t e r  ha v i ng  e a s ­
i l y  i d e n t i f i a b l e  p l a n t  r ema ins  ( L y t l e ,  1968) .  To be c l a s s i f i e d  o r g a n i c ,  
s o i l s  must  c o n t a i n  a t  l e a s t  s i x t e e n  p e r c e n t  o r g a n i c  m a t t e r ,  b u t  in t h e  
Bayou L a f o u r c h e  a r e a  t h e  t o t a l  r a n g e s  from 30 t o  o v e r  85 p e r c e n t  (Brup-  
b a c h e r ,  S e d b e r r y ,  and W i l l i s ,  1973) .  Because  o f  t h i s  h igh  o r g a n i c  c o n ­
t e n t ,  t h e s e  s o i l s  t e n d  t o  be d a r k  brown t o  b l a c k  in c o l o r .  Reduced,  
w a t e r - l o g g e d  s o i l  c o n d i t i o n s ,  howeve r ,  w i l l  o f t e n  r e s u l t  in a g r a y  
c o l o r e d  s o i 1.
Swamp s o i l s  in t h e  d e l t a  have  an o r g a n i c  muck l a y e r  o f  v a r y i n g  
t h i c k n e s s  o v e r  a g r a y  c l a y  bed o f  a l l u v i a l  o r i g i n  ( Ba h r ,  1975) .  A d j a ­
c e n t  f r e s h  marsh s o i l s  c o n t a i n  a one and a h a l f  t o  t h r e e  f o o t  o r g a n i c  
p e a t  l a y e r  o v e r  a g r a y  c l a y  o r  s i l t y  c l a y  l a y e r .  Dur ing  f l o o d i n g  t h i s  
o r g a n i c  p e a t  l a y e r  t e n d s  t o  s e p a r a t e  f rom t h e  c l a y ,  t o  form " f l o t a n t "  
( R u s s e l l ,  1942) .  In b r a c k i s h  and s a l i n e  marsh s o i l s ,  l a y e r s  o f  o r g a n i c  
p e a t  may be a s  much as  75 f e e t  t h i c k  ( F i s k ,  1955) .  They o v e r l i e  s o f t  
d i s p e r s e d  s a l i n e  c l a y s  and mucky c l a y  l a y e r s .
The w e t l a n d  v e g e t a t i o n  complex has  been  formed p a r t i a l l y  in r e ­
s po ns e  t o  t h e s e  w e t l a n d  s o i l s .  S e l e c t i v e  c o m p e t i t i o n  in a w e t l a n d  h a b i ­
t a t  has  r e s u l t e d  in p l a n t  s p e c i e s  t h a t  have  a d a p t e d  s u c c e s s f u l l y  t o  
a n a e r o b i c  s o i l  c o n d i t i o n s .  An example  o f  t h i s  t y p e  o f  a d a p t a t i o n  i s  
t h e  d e v e l op me n t  o f  e f f i c i e n t  gas  t r a n s p o r t  s y s t e ms  in w e t l a n d  p l a n t s
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t o  s u p p l y  t h e  oxygen n e c e s s a r y  f o r  r e s p i r a t i o n .  A number  o f  w e t l a n d  
p l a n t s ,  such as  s a l t m a r s h  g r a s s  (S p a r t i n a  a l t e r n  1 f l o r a ) , ma ngrove s ,  
c a t t a i l s ,  and c y p r e s s  t r e e s ,  d i s p l a y  such  c a p a b i l i t i e s  (Teal  and Kan- 
w i s h e r ,  1966;  S c h o l a n d e r  and S c h o l a n d e r ,  1955) .  Thus ,  marsh and swamp 
p l a n t  s p e c i e s  o u t - c o m p e t e  t e r r e s t r i a l  p l a n t  s p e c i e s  f o r  w e t l a n d  s i t e s  
b e c a u s e  o f  t h e i r  a b i l i t y  t o  a d a p t  t o  f l o o d e d  o r  s e m i - f l o o d e d  s o i l  
c o n d i t i o n s .  The s p e c i f i c s  o f  a d a p t a t i o n  and t h e  l i m i t i n g  e n v i r o n m e n t a l  
f a c t o r s  a s s o c i a t e d  w i t h  a n a e r o b i c  s o i l  c o n d i t i o n s ,  however ,  t e n d  t o  
f a v o r  o n l y  one  o r  a few domi nan t  p l a n t s .  As a r e s u l t ,  p l a n t  d i v e r s i t y  
in w e t l a n d  a r e a s  i s  a t  a minimum, and homogenous p l a n t  l a n d s c a p e s  a r e  
common.
H y d r o l o g i c  F o r c e s :  F l o o d i n g  F a c t o r s  
and T i d a l  I n f l u e n c e s
Very m o i s t  h a b i t a t s ,  such as  w e t l a n d s  which  s u p p o r t  e m e r ge n t  veg­
e t a t i o n ,  a r e  among t h e  w o r l d ' s  most  p r o d u c t i v e  s i t e s .  T h i s  i s  b e c a u s e  
w a t e r  i s  t he  most  i m p o r t a n t  s u b s t a n c e  in t h e  e c o s y s t e m .  Not o n l y  i s  i t  
t h e  most  common m a t e r i a l  in l i v i n g  o r g a n i s m s ,  b u t  p l a n t s  must  move 
l a r g e  volumes o f  w a t e r  in o r d e r  t o  c a r r y  o u t  p h o t o s y n t h e s i s  and t o  
c o n c e n t r a t e  e s s e n t i a l  m a t e r i a l s  t h a t  may be p r e s e n t  o n l y  in t r a c e  
amounts  (Odum, 1971) .  The most  p r o d u c t i v e  w e t l a n d  s i t e s  a r e  t h o s e  
w i t h  a d d i t i o n a l  i n p u t s  o f  w a t e r ,  o t h e r  t h a n  l o c a l  p r e c i p i t a t i o n ,  such 
as  f l u v i a l  o r  t i d a l  s o u r c e s ,  b e c a u s e  t h e y  a r e  r i c h  in w a t e r - b o r n e  
v i t a l  n u t r i e n t s .
I t  i s  no wonder  t h a t  t h e  c o a s t a l  swamps and ma r s hes  o f  t h e  Bayou 
L a f o u r c h e  d e l t a  compl ex ,  whose w a t e r s  a r e  r i v e r  and ma r i ne  d e r i v e d ,  
a r e  so h i g h l y  p r o d u c t i v e  ( G o s s e l i n k ,  Conner ,  and Monte,  1975) .  The
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h i g h  p r o d u c t i v i t y  v a l u e s ,  howeve r ,  a r e  c o n t r a s t e d  by low p l a n t  d i v e r ­
s i t y ,  e s p e c i a l l y  in t h e  b r a c k i s h  and s a l i n e  m a r s h e s .  In t h e s e  w e t l a n d  
a r e a s ,  t i d a l  w a t e r s  r i c h  in s a l t s  c r e a t e  an e n v i r o n m e n t  t h a t  i s  d e t r i ­
menta l  t o  most  p l a n t s .  Only a few w e t l a n d  p l a n t s ,  such  a s  s a l t m a r s h  
g r a s s  ( S p a r t i n a  a l t e r n i f l o r a ) and ma ngrove s ,  have  s u c c e s s f u l l y  a d a p t e d  
t o  t h i s  e n v i r o n m e n t  by a c c u m u l a t i n g  and e x c r e t i n g  l a r g e  amounts  o f  
s a l t s  t h r ou gh  t h e i r  s p e c i a l  s a l t  g l a n d s .  In t h i s  manner  t h e y  r e t a r d  
t h e  w i l t i n g  p r o c e s s  n o r m a l l y  e x p e c t e d  o f  p l a n t s  p l a c e d  in a s a l i n e  
e n v i r o n m e n t .  A l t h o u g h  t h e s e  w e t l a n d  p l a n t s  a r e  c a p a b l e  o f  s u r v i v i n g  
in f r e s h w a t e r  a r e a s ,  t h e y  a r e  u s u a l l y  o u t - c o m p e t e d  by f r e s h w a t e r  p l a n t s ,  
and t h u s ,  t h e y  have  t h e i r  maximum p r o d u c t i v i t y  in s a l i n e  w a t e r s .
F l o od i n g  F a c t o r s
H y d r o p e r i o d ,  which  i n c l u d e s  f l o o d i n g  t i m e ,  d u r a t i o n ,  and w a t e r  
d e p t h ,  i n f l u e n c e s  w e t l a n d  v e g e t a t i o n  by impos ing l i m i t a t i o n s  on t h e  
number  and t y p e s  o f  p l a n t  s p e c i e s  which  can t o l e r a t e  such  c o n d i t i o n s .
In t h e  Bayou L a f o u r c h e  a r e a ,  r i v e r i n e  f l o o d i n g  g e n e r a l l y  o c c u r s  in l a t e  
w i n t e r  t o  e a r l y  s p r i n g  ( M u l l e r ,  1975) .  The f l o o d i n g  may l a s t  f o r  s e v ­
e r a l  months  c a u s i n g  t h e  w a t e r  l e v e l  t o  r i s e  a s  much as  f i v e  o r  s i x  f e e t  
in t h e  u pp e r  d e l t a i c  backswamps (U.S.  G e o l o g i c a l  S u r v e y ,  1959- 1973) •
The e f f e c t s  o f  f l o o d i n g  may be f e l t  many m i l e s  c o a s t w a r d ,  c a u s i n g  n o t  
o n l y  h i g h e r  w a t e r  l e v e l s  b u t  a l s o  r educe d  s a l i n i t i e s .
F l o o d i n g  combined w i t h  e l e v a t i o n a l  d i f f e r e n c e s  in t h i s  d e l t a i c  
r e g i o n  c r e a t e  a g r a d i e n t  f rom more w a t e r - t o l e r a n t  p l a n t s  in t h e  b a c k ­
swamps t o  l e s s  w a t e r - t o l e r a n t  o r  t e r r e s t r i a l  p l a n t s  on t h e  l e v e e s .  
E l e v a t i o n a l  d i f f e r e n c e s  o f  o n l y  a few i n c h e s  may make t h e  d i f f e r e n c e  
be t ween one  p l a n t  communi ty and a n o t h e r  (Brown,  19^5;  Penfound and
26
Hathaway,  1938;  O ' N e i l l ,  19^9)-  For  ex a mp l e ,  c y p r e s s  and t u p e l o  domi na t e  
in t h e  f r e s h  swamps b e c a u s e  o f  t h e i r  a b i l i t y  t o  t o l e r a t e  p e r m a n e n t l y  deep 
w a t e r .  Cy p r e s s  can  e x i s t  in d r i e r  h a b i t a t s ,  such as  on t he  l e v e e s ,  bu t  
i s  u s u a l l y  o u t - c o m p e t e d  and r e p l a c e d  by l e s s  w a t e r - t o l e r a n t , t e r r e s ­
t r i a l ,  a r b o r e a l  p l a n t  s p e c i e s  (Ma t t on ,  1915) -  Bot t oml and  t r e e s  can 
t o l e r a t e  v a r y i n g  amount s  o f  f l o o d i n g  ( F i g u r e  12) .  T h e r e f o r e ,  t h e s e  t r e e s  
a r e  l o c a t e d  a l o n g  a m o i s t u r e  g r a d i e n t ,  r a n g i n g  f rom t h e  wet  backswamps 
o n t o  t h e  d r y  l e v e e s  (Hal l  and Smi t h ,  1955;  Putnam,  F u r n i v a l ,  and 
McKnight ,  1960;  Wa l ke r  and W a t t e r s t o n ,  1972) .
Us ing f l o o d i n g  c h a r a c t e r i s t i c s ,  Braun (1950)  d e s c r i b e d  t h r e e  s u b ­
d i v i s i o n s  o f  b o t t o m l a n d  f o r e s t  f o r  c o a s t a l  L o u i s i a n a :  1) swamp f o r e s t s  
c o n t a i n  w a t e r  t h r o u g h o u t  t h e  y e a r ,  e x c e p t  d u r i n g  e x t r e m e  d r o u g h t s .  In 
L o u i s i a n a  t h e s e  a r e  t h e  c y p r e s s - t u p e l o  swamps found in t h e  backswamps.
2) The hardwood b o t t o m s ,  c h a r a c t e r i z e d  by such  hardwood s p e c i e s  a s  wa­
t e r  o a k ,  l i v e  o a k ,  r e d  ma p l e ,  and sweetgum,  a r e  f l o o d e d  f r e q u e n t l y ,  e s ­
p e c i a l l y  d u r i n g  l a t e  w i n t e r  t o  l a t e  s p r i n g .  Thes e  e x t e n s i v e  f o r e s t s  
a r e  l o c a t e d  on t h e  s l o p e s  o f  t h e  l e v e e s ;  a few f e e t  above t he  swamp f o r ­
e s t ,  a t  a p p r o x i m a t e l y  5 -10  f e e t  above  mean s ea  l e v e l .  3) The r i d g e  
bo t t oms  f o r e s t s  a r e  found on t h e  c r e s t s  o f  t h e  l e v e e s ,  a t  a p p r o x i m a t e l y  
10-20 f e e t  above  mean s ea  l e v e l .  They a r e  c o v e r e d  w i t h  w a t e r  o n l y  d u r ­
ing f l o o d s ;  t h e  s o i l s ,  t h e r e f o r e ,  a r e  we l l  d r a i n e d  d u r i n g  most  o f  t h e  
y e a r .  Ridge  b o t t om  f o r e s t s  a r e  made up o f  t h e  l e s s  w a t e r - t o l e r a n t  o r  
t e r r e s t r i a l  t r e e  s p e c i e s  such a s  sweetgum,  w h i t e  o a k ,  and s h a g ba r k  
h i c k o r y .  Ridge  b o t t o m s  a r e  n o t  e x t e n s i v e  in t h e  Bayou L a f ou r c h e  r e ­
g i o n .  Only a few o f  t h e s e  f o r e s t s  r e ma i n ,  n o r t h  o f  L o c k p o r t ,  on l e v ­
ee s  t h a t  a r e  o v e r  t e n  f e e t  in e l e v a t i o n  which  have  n o t  been c l e a r e d  
c o m p l e t e l y  f o r  a g r i c u l t u r e  o r  d e v e l o p me n t .
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T i d a l  I n f l u e n c e s :  The S a l i n i t y  F a c t o r
A b a s i c  d i v i s i o n  can be made be t ween  t h e  c o a s t a l  w e t l a n d s  t h a t  
a r e  b a s i c a l l y  o f  a f r e s h w a t e r  n a t u r e  and t h o s e  i n f l u e n c e d  by t i d e s  and 
s a l i n i t y .  Such a d i v i s i o n ,  howeve r ,  mus t  n o t  o b l i t e r a t e  t h e  f a c t  t h a t  
some f r e s h w a t e r  a r e a s  e x p e r i e n c e  t i d a l ,  o r  a t  l e a s t  w i n d - t i d a l ,  o s c i l l a ­
t i o n s  (Smi th  and Monte,  1975) .  The t i d a l  r eg i me  o f  c o a s t a l  L o u i s i a n a  
i s  v e r y  smal l  when compared t o  t i d a l  f l u c t u a t i o n s  a r ound  t h e  w o r l d .  
Average  t i d e s  a r e  o n l y  t w e l v e  i n c h e s  w i t h  a maximum f l u c t u a t i o n  o f  e i g h ­
t e e n  i nc hes  o c c u r r i n g  once  a month (Marmer,  195*0.  Even s o ,  t i d a l  i n ­
f l u e n c e  may be f e l t  many m i l e s  i n l a n d  due t o  t h e  r e l a t i v e l y  f l a t  t e r r a i n  
and h i g h  s t o r m  s u r g e  l e v e l s .
P l a n t  c ommuni t i e s  r e s p o n d  t o  s a l i n i t y  d i f f e r e n c e s  by d i s t r i b u t i n g  
t h e m s e l v e s  on t h e  l a n d s c a p e  a c c o r d i n g  t o  t h e i r  i n d i v i d u a l  s a l t  t o l e r ­
a n c e s .  T h i s  s e l e c t i v e  s p a t i a l  a r r a n g e m e n t  r e s u l t s  in p l a n t  communi­
t i e s  which  can be c l a s s i f i e d  a c c o r d i n g  t o  s a l i n i t y .  A s a l i n i t y  c l a s s i ­
f i c a t i o n  i s  p o s s i b l e  b e c a u s e  c e r t a i n  " i n d i c a t o r "  p l a n t  s p e c i e s  a r e  
found e i t h e r  e x c l u s i v e l y  o r  p r e d o m i n a t e l y  in one  w e t l a n d  t y p e ,  t hu s  
s e r v i n g  t o  d e f i n e  t h a t  u n i t  ( S mi t h ,  1959;  Penfound and Hathaway,  1938) 
( F i g u r e  13 ) .  S a l i n i t y  c l a s s e s  which s e r v e  t o  i d e n t i f y  L o u i s i a n a ' s  
mars hes  a r e :  0 -5  p p t  f o r  f r e s h  and i n t e r m e d i a t e  m a r s h e s ;  5_20 pp t  f o r  
b r a c k i s h  ma r s h ;  and ,  g r e a t e r  t h a n  20 p p t  f o r  s a l i n e  marsh ( G a g l i a n o ,  
Kwon, and Van Beek,  19 7 0 a ) .  Because  s a l i n i t y  d e c l i n e s  p r o g r e s s i v e l y  
a s  one moves i n l a n d ,  b r o a d ,  e a s t - w e s t ,  p a r a l l e l  bands  o r  zones  o f  v e g ­
e t a t i o n  d e v e l o p .  The s e  z ones  have  been  d e l i n e a t e d  and mapped (Chabrec k  
e t  a l  . , 1968) ( F i g u r e  1*t). In c o a s t a l  L o u i s i a n a  t h e  s a l t  t o l e r a n t  
p l a n t s  o f  t h e  s a l i n e  and b r a c k i s h  ma r s he s  a r e  r e p l a c e d  i n l a n d  by t h e
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E a s t - w e s t  p a r a l l e l  m a r s h  z o n e s  a l o n g  c o a s t a l  L o u i s i a n a  r e f l e c t i n g  s a l i n i t y  c o n d i t i o n s .  C h a b r e c k ,  
1 9 7 2 .
F i g u r e  14
O
f r e s h w a t e r  t o l e r a n t  p l a n t s  o f  t h e  f r e s h  marsh and c y p r e s s  swamp. The 
i n t e r m e d i a t e  marsh i s  a t r a n s i t i o n  zone  be t ween  t h e  s a l i n e  and f r e s h ­
w a t e r  w e t l a n d s .
The n a t u r a l  i n l a n d  m i g r a t i o n  o f  t h e s e  w e t l a n d  v e g e t a t i o n  zones  i s  
a c c e l e r a t e d  in c o a s t a l  L o u i s i a n a  by p r i m a r i l y  two p h y s i c a l  p r o c e s s e s :
1) s u b s i d e n c e ,  a s s o c i a t e d  w i t h  a d e t e r i o r a t i n g  d e l t a  and t e c t o n i c  
downwarping,  and 2) w o r l d - w i d e ,  r i s i n g  sea  l e v e l .  The r a t e  o f  t o t a l  
l and  s u b s i d e n c e ,  r e s u l t i n g  f rom bo t h  o f  t h e s e  p r o c e s s e s ,  has  been c a l ­
c u l a t e d  f o r  t h e  s t u d y  a r e a  a t  a p p r o x i m a t e l y  A-6 f e e t  p e r  c e n t u r y  (Byrne 
e t  a l . ,  1976) .  A g e n e r a l  r i s e  in Gu l f  w a t e r s  measured  as  n e t  guage 
change  o v e r  t h e  p a s t  t h i r t y  y e a r s  has  documented  t h i s  o c c u r r e n c e  (Mar­
iner,  195^;  H i c k s ,  1972;  Day e t  a l . ,  1973) ( F i g u r e  15 ) .  Wet l and  v e g e t a ­
t i o n ,  such a s  m a r s h e s ,  u s u a l l y  can grow ahead  o f  r i s i n g  sea  l e v e l  
t h r o u g h  b o t h  i n o r g a n i c  s i l t  i n p u t  and t h e  a c c u m u l a t i o n  o f  t h e i r  own 
o r g a n i c  s e d i m e n t s ,  i f  t h e  r i s e  i s  n o t  t o o  r a p i d .  T h i s ,  however ,  i s  n o t  
t h e  c a s e  in t h e  Bayou L a f o u r c h e  d e l t a  b e c a u s e  o f  t h e  combined f a c t o r s  
o f  s u b s i d e n c e ,  r i s i n g  sea  l e v e l ,  l o s s  o f  f l u v i a l  s e d i m e n t a t i o n ,  and 
e x p o s u r e  t o  wave a t t a c k .  The r e s u l t  i s  a d e t e r i o r a t i n g  m a r s h l a n d  
a l o n g  t h e  ma rg i n  o f  t h e  L a f o u r c h e  d e l t a  and t h e  i n l a n d  m i g r a t i o n  o f  
v e g e t a t i o n  z o n e s .  Ar ea s  o f  s i n k i n g  marsh and a s s o c i a t e d  open w a t e r  
a r e a s  a r e  a common s c e n e  on t h e  L a f o u r c h e  l a n d s c a p e ,  e s p e c i a l l y  in 
t h e  s a l i n e  marsh .
C l i m a t i c  and M e t e o r o l o g i c a l  F o r c e s :  T e m p e r a t u r e ,
P r e c i p i t a t i o n ,  and T r o p i c a l  Cyc l ones
Most p l a n t  g e o g r a p h e r s  r e l a t e  t h e  d i s t r i b u t i o n  o f  c o a s t a l  v e g e t a ­
t i o n  t o  t h e  i n t e r a c t i o n  o f  t e r r e s t r i a l  and m a r i n e  f a c t o r s ,  p l a c i n g
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empha s i s  upon r e l i e f ,  s o i l s ,  h y d r o p e r i o d ,  t i d e s  and s a l i n i t y ,  o f t e n  
n e g l e c t i n g  o r  r e l e g a t i n g  t h e  e f f e c t s  o f  c l i m a t e  t o  l a s t  p l a c e .  C l i m a t e ,  
however ,  p l a y s  a m a j o r  r o l e  in d e t e r m i n i n g  v e g e t a t i o n a l  t y p e s  and t h e i r  
d i s t r i b u t i o n .  The e f f e c t  o f  g e o g r a p h i c  p o s i t i o n ,  e s p e c i a l l y  l a t i t u d e ,  
on v e g e t a t i o n  c a n n o t  be o v e r s t a t e d  in t h a t  t e m p e r a t u r e  and p r e c i p i t a ­
t i o n  a r e ,  in g e n e r a l ,  a f u n c t i o n  o f  l a t i t u d e .  F u r t h e r m o r e ,  t h e  i n t e r ­
a c t i o n  o f  t h e s e  two f a c t o r s  d e t e r m i n e s  t h e  p h y s i o g r a p h i c  v e g e t a t i o n  
c l i m a x  o f  t h e  r e g i o n .
Bayou L a f o u r c h e  i s  l o c a t e d  between t h e  t o p i c a l  and s u b - t r o p i c a l  
c l i m a t i c  b o u n d a r i e s .  T h e r e f o r e ,  b e c a u s e  o f  i t s  g e o g r a p h i c  p o s i t i o n  i t  
has  a warm c l i m a t e  w i t h  a mean annua l  t e m p e r a t u r e  o f  6 9 . 0 ° F  ( S a n d e r s ,  
1959) .  F u r t h e r m o r e ,  t h e  p r o x i m i t y  o f  t h e  Gu l f  o f  Mexico b r i n g s  an a b un ­
dance  o f  warm m o i s t  a i r  t o  t h i s  r e g i o n ,  r e s u l t i n g  in e v e n l y  d i s t r i b u t e d  
p r e c i p i t a t i o n  a v e r a g i n g  6 0 . 0  i nc hes  p e r  y e a r  ( S a n d e r s ,  1959)-  Koppen 
c l a s s i f i e d  t h e  c l i m a t e  o f  s o u t h e r n  L o u i s i a n a  as  Humid S u b t r o p i c a l  ( C f a ) .
The c l o s e  r e l a t i o n s h i p  o f  t e m p e r a t u r e  and r a i n f a l l  t o  c o a s t a l  v e g ­
e t a t i o n a l  t y p e  f o r  t h e  Gu l f  o f  Mexico has  been documented  by Smith 
( 1971 ) .  Thus ,  t h e  e x t e n s i v e  c o a s t a l  ma r s hes  and c y p r e s s  swamps o f  
L o u i s i a n a  a r e  due t o  t h e  a r e a ' s  s u b t r o p i c a l  t e m p e r a t u r e s  and h i g h  p r e ­
c i p i t a t i o n  r a t e s  (Smi t h  and Monte,  1975) .  I f  t r o p i c a l  c o n d i t i o n s  e x ­
i s t e d  in t h i s  r e g i o n ,  mangrove  swamps,  such a s  t h o s e  found in T a b a sc o ,  
Mexico,  i n s t e a d  would d o m i n a t e  t h i s  zone  (West ,  1966) .  In f a c t ,  a 
smal l  a r e a  o f  b l a c k  mangrove  does  e x i s t  in s o u t h e a s t e r n  L o u i s i a n a ,  
be t ween B a r a t a r i a  and T e r r e b o n n e  Bays ,  b u t  t h e  mangrove t r e e s  a r e  
u s u a l l y  k i l l e d  back  by c o l d  w i n t e r s .  S i n c e  1965,  however ,  mean w i n t e r  
t e m p e r a t u r e s  have  been  m i l d e r  t h a n  in p r e v i o u s  y e a r s  making i t  p o s s i b l e
3k
f o r  t h e  mangroves  t o  grow t o  smal l  t r e e  s i z e  and become more w i d e l y  
s p r e a d  (U.S.  Wea the r  Bureau Da t a ,  1950 - 19 7 3 ) .  L e s s e r  amounts  o f  p r e ­
c i p i t a t i o n  c o u l d  g i v e  r i s e  t o  f ew e r  c y p r e s s  swamps and more w i d e l y  
d i s t r i b u t e d  b o t t om l a n d  hardwood f o r e s t s .  Near  t h e  c o a s t ,  e x t e n s i v e  
s a l t  f l a t s  s i m i l a r  t o  t h o s e  found t od a y  a l o n g  p a r t s  o f  t h e  c o a s t  o f  
Texas  would  form ( S mi t h ,  1971) .  The c r e a t i o n  o f  t h e s e  s a l t  f l a t s  r e ­
mains  a p o s s i b i l i t y  b e c a u s e  o f  L o u i s i a n a ' s  low t i d a l  r eg ime and o c c a ­
s i o n a l  p e r i o d s  o f  d r o u g h t ,  e s p e c i a l l y  d u r i n g  t h e  summer and f a l l  s e a ­
sons  ( M u l l e r ,  197*0 ( F i g u r e  16) .  However ,  t h e  L o u i s i a n a  w e t l a n d s  a r e  
n o t  s e v e r e l y  a f f e c t e d  by d r o u g h t ,  b e c a u s e  t h e  p e r i o d  o f  low p r e c i p i t a ­
t i o n  c o i n c i d e s  w i t h  t h a t  o f  h i g h  m o i s t u r e  r e t e n t i o n  on l and  (Mathe r ,
197*0 • As a r e s u l t ,  i n u n d a t i o n  r a t h e r  t h a n  d e s s i c a t i o n  c h a r a c t e r i z e s  
t h e  c o a s t a l  w e t l a n d  r e g i o n s .
C l i ma t e  i s  i m p o r t a n t  n o t  o n l y  in c o n t r o l l i n g  t h e  amount  o f  mo i s ­
t u r e  p r e s e n t  in t h e  w e t l a n d s ,  bu t  may a l s o  a f f e c t  t h e  s a l i n i t y  p a r a m e t e r .  
In a r e a s  o f  s h a l l o w  w a t e r  s a l i n i t y  may f l u c t u a t e  w i d e l y  due t o  p r e c i p i ­
t a t i o n  and heavy u p l a nd  r u n o f f  d u r i n g  s t o r m s .  These  c o n d i t i o n s  o c c u r :
1) a l o n g  t h e  i n n e rm o s t  b o u n d a r i e s  o f  t h e  b r a c k i s h  m a r s h e s ,  2) on t h e  
edge  o f  t o p o g r a p h i c  h i g h s  in s a l i n e  m a r s h e s ,  and 3) in a r e a s  o f  im­
peded d r a i n a g e  such  a s  impoundments .  Thus ,  o n l y  p l a n t s  which  can 
t o l e r a t e  such  f l u c t u a t i o n s  o f  s a l i n i t y  can be e x p e c t e d  t o  s u r v i v e  in 
t h e s e  l o c a l i  t i e s .
The mos t  i m p o r t a n t  m e t e o r o l o g i c a l  f o r c e s s h a p i n g  t h e  b i o g e o g r a p h -  
i c a l  l a n d s c a p e  o f  c o a s t a l  L o u i s i a n a  a r e :  1) t r o p i c a l  s t o r m s ,  hav i ng  
wind s p e e d s  o f  39- 73 m i l e s  p e r  h o u r ,  and 2) h u r r i c a n e s ,  w i t h  wind ve ­
l o c i t i e s  g r e a t e r  t h a n  I k  m i l e s  p e r  hou r  (Cry ,  19 6 5 ) .  Thes e  s t o r m s ,
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F i g u r e  16 ^
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which o c c a s i o n a l l y  o c c u r  be t ween J une  and November,  b r i n g  t o r r e n t i a l  
r a i n s ,  s t r o n g  w i n ds ,  and  h i gh  s t o r m t i d e s  t o  c o a s t a l  L o u i s i a n a .  T r o p i ­
ca l  c y c l o n e s  a r e  common t o  t h e  L o u i s i a n a  c o a s t ,  and t h e i r  o c c u r r e n c e  
a p p e a r s  t o  be on t h e  i n c r e a s e .  The i n c i d e n c e  o f  h u r r i c a n e s  and t r o p i c a l  
s t o r ms  has  i n c r e a s e d  by t h i r t y - s i x  p e r c e n t  o v e r  t h e  p a s t  n i n e t y  y e a r s  
f o r  t h e  Bayou L a f o u r c h e  d e l t a  ( W e a t h e r w i s e , 1 9 6^ -1 9 7 ^ ) .
H u r r i c a n e s  can d i s r u p t  t h e  c o a s t a l  l a n d s c a p e  (Morgan,  N i c h o l s ,  and 
W r i g h t ,  1958) .  We t l a n d s  may be a l t e r e d  by w i n d f a l l s  and s t o r m  s u r g e s  
a s s o c i a t e d  w i t h  t h e s e  s t o r m s .  In c y p r e s s  swamps,  t h e  t r u n k s  o f  t r e e s  
t o p p l e d  by h u r r i c a n e  winds  may p r o v i d e  t h e  h a b i t a t  n e c e s s a r y  f o r  c y p r e s s  
s e e d l i n g  g e r m i n a t i o n  and u l t i m a t e  t r e e  r e - e s t a b l i s h m e n t .  I t  i s  n o t  
unusua l  t o  f i n d  an e n t i r e  p l a n t  community c o n s i s t i n g  o f  h e r b s ,  s h r u b s ,  
and smal l  t r e e s  on f l o a t i n g  l o g s  a s s o c i a t e d  w i t h  h u r r i c a n e  w i n d f a l l s  
( D e n n i s ,  1973) .
Because  o f  t h e  d e l t a i c  p l a i n ' s  low r e l i e f ,  m a r s h l a n d s  a r e  s u b j e c t  
t o  s t o r m  s u r g e s  d u r i n g  h u r r i c a n e s .  Nine f o o t  s t o r m waves  may c a r r y  
s a l i n e  w a t e r s  a s  much a s  e i g h t y  m i l e s  i n l a n d  a f f e c t i n g  even  t h e  f r e s h ­
w a t e r  ma r s he s  and c y p r e s s  swamps ( G a g l i a n o  e t  a l . ,  1973 ) .  I f  such  s a l t  
w a t e r  e n c r oa c h me n t  o c c u r r e d  o v e r  a l e n g t h y  p e r i o d  o f  t i m e ,  t h e  a s s o c i ­
a t e d  v e g e t a t i o n a l  z ones  would  m i g r a t e  i n l a n d .  C o u n t e r i n g  t h i s  e f f e c t  
would  be s t o r m r u n o f f  f rom h i g h e r  l a n d  a bove  t h e  m a r s h e s .  Such q u a n t i ­
t i e s  o f  f r e s h  w a t e r  would d i l u t e  t h e  s a l i n i t y  o f  t h e  c o a s t a l  m a r s h e s .
In o t h e r  wo r ds ,  t h e  b o u n d a r i e s  o f  t h e  v a r i o u s  w e t l a n d  v e g e t a t i o n  zones  
a r e  d e t e r m i n e d  by t h e  a v e r a g e  number  o f  s t o r m s u r g e s  and t h e  a v e r a g e  
number  o f  s t o r m  r u n o f f s ,  w i t h  s a l i n i t y  b e i n g  t h e  i m p o r t a n t  o v e r a l l  mod­
i f y i n g  p a r a m e t e r .  The i n t e r m e d i a t e  ma r sh ,  t h e r e f o r e ,  may be t h e  zone
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where  s t o r m  s u r g e s  and r u n o f f s  o v e r l a p  w i t h  r e l a t i v e l y  equa l  f r e q u e n c y .  
Th i s  is  f u r t h e r  documented  by t h e  f a c t  t h a t  t h e  i n t e r m e d i a t e  marsh c o n ­
t a i n s  a m i x t u r e  o f  p l a n t  s p e c i e s  f rom b o t h  t h e  b r a c k i s h  and f r e s h w a t e r  
ma r s he s  r e s u l t i n g  in what  b i o g e o g r a p h i c a 11y i s  r e f e r r e d  t o  a s  a t r a n s ­
i t i o n  zone  o r  p r e f e r a b l y  an o c o t o n e  (Odum, 1971) .
Bayou L a f o u r c h e  Wet l and  V e g e t a t i o n  
The I n t e r a c t i o n  o f  N a t u r a l  and B i o t i c  Fo r c e s  
The i n t e r a c t i o n  o f  t h e s e  myr i ad  p h y s i c a l  f o r c e s  in Bayou L a f ou r ch e  
has  c r e a t e d  t h e  p r e s e n t  v e g e t a t i o n  p a t t e r n .  These  f o r c e s  may be d e ­
s c r i b e d  i n d i v i d u a l l y  in t e rms  o f  t h e i r  e f f e c t  on w e t l a n d  v e g e t a t i o n ,  
b u t  t o  u n d e r s t a n d  w e t l a n d  v e g e t a t i o n  d i s t r i b u t i o n  r e q u i r e s  t h e  r e c o g ­
n i t i o n  o f  t h e  i n t e r w o r k i n g  o f  t h e s e  f o r c e s  w i t h  t h e  b i o t a  ( C l a r k e  and 
Hannon,  1969) ( F i g u r e  17) .  For  e xampl e ,  s a l i n i t y  i s  n o t  o n l y  a f u n c ­
t i o n  o f  t o t a l  i n u n d a t i o n ,  r a i n f a l l ,  e v a p o r a t i o n ,  and s o i l  c o n d i t i o n s ,  
b u t  i s  i n d i r e c t l y  r e l a t e d  t o  e l e v a t i o n  and s l o p e  o f  t h e  l a n d ,  p r o x i m i t y  
t o  t h e  w a t e r  s o u r c e ,  w i nd ,  and i n s o l a t i o n .  S a l i n i t y ,  in t u r n ,  d i r e c t l y  
a f f e c t s  t h e  n a t u r e  and e x t e n t  o f  p l a n t  c o v e r ,  and i n d i r e c t l y  a l t e r s  
s o i l  and h e i g h t  o f  t h e  w a t e r  t a b l e .  The o v e r a l l  r e s u l t  o f  t h e s e  i n t e r ­
a c t i n g  f o r c e s  i s  b o t h  a l i m i t i n g  and a dynamic  e n v i r o n m e n t  in which o n l y  
a few p l a n t  s p e c i e s  can d omi na t e  o r  e x i s t ,  l e a d i n g  t o  homogeneous w e t ­
l a nd  z o n e s ,  whose b o u n d a r i e s  m i g r a t e  w i t h  c h a n g i ng  e n v i r o n m e n t a l  con-  
d i t  i o n s .
Wet l and  C l a s s i f i c a t i o n :  U n i t e d  S t a t e s  and L o u i s i a n a  
Wet l and  v e g e t a t i o n  s t u d i e s  have  been c o n d uc t e d  in many a r e a s  o f  
t h e  U n i t e d  S t a t e s .  Twenty w e t l a n d  v e g e t a t i o n  t y p e s  have  been d e s c r i b e d
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F i g u r e  17
V-
by t h e  U n i t e d  S t a t e s  D e pa r t men t  o f  t h e  I n t e r i o r ' s  F i s h  and W i l d l i f e  Se 
v i c e  (Shaw and F r e d i n e ,  1956) ( Ta b l e  l ) .  The t wen t y  t y p e s  a r e  g r ouped  
u nde r  f o u r  c a t e g o r i e s :  I n l a n d  F r e s h  Ar eas  (Types  1 - 8 ) ,  I n l a n d  S a l i n e  
Areas  (Types 9—11 ) ,  C o a s t a l  F r e s h  Areas  (Types  1 2 - 1 4 ) ,  and C o a s t a l  Sal 
ine  Areas  (Types  1 5 - 2 0 ) .  In eac h  c a t e g o r y  t h e  t y p e s  a r e  a r r a n g e d  in 
o r d e r  o f  i n c r e a s i n g  w a t e r  d e p t h s  d u r i n g  t h e  g rowing  s e a s o n .  El even  o f  
t h e s e  t y p e s  o c c u r  in c o a s t a l  L o u i s i a n a :
Type D e s c r i p t i o n Envi ronment
1 S e a s o n a l l y  f l o o d e d  b a s i n s  o r  f l a t s Hardwood Bot toms F o r e s t
7 Wooded swamps Fr e s h  Swamp F o r e s t
12 C o as t a l  s h a l l o w  f r e s h  marshes F r e s h  Marsh
13 C o as t a l  d e e p  f r e s h  ma r shes Fre sh  Marsh
14 C o a s t a l  open f r e s h  ma r s hes F r e s h  Marsh
15 C o a s t a l  s a l t  f l a t s S a l i  ne Marsh
16 C o a s t a l  s a l t  meadows B r a c k i s h  Marsh
17 I r r e g u l a r l y  f l o o d e d  s a l t  mars hes S a l i  ne Marsh
18 R e g u l a r l y  f l o o d e d  s a l t  mar shes S a 1i ne Ma rsh
19 Sounds and bays S a l i  ne Marsh
20 Mangrove swamps ( L i m i t e d  d i s t r i b u t i o n ) S a l i  ne Marsh
The mos t  e x t e n s i v e  t y p e s  in L o u i s i a n a  a r e  1, 7,  12,  13,  16,  and 
18. Type 1 i s  e s s e n t i a l l y  a mixed b o t t o m l a n d  hardwood f o r e s t  e n v i r o n ­
ment  (hardwood b o t t oms  in B r a u n ' s ,  1950,  t e r m i n o l o g y )  l o c a t e d  on t h e  
s l o p e s  o f  l e v e e s  o r  e d g e s  o f  t h e  swamp f o r e s t .  A l t h o u g h  c l a s s i f i e d  
above  as  a w e t l a n d  v e g e t a t i o n  t y p e ,  t h e s e  f o r e s t s  a r e  t e r r e s t r i a l  in 
n a t u r e ,  b e c a u s e  t h e y  a r e  f l o o d e d  u s u a l l y  f o r  o n l y  a smal l  p o r t i o n  o f  
t h e  y e a r ,  in c o n t r a s t  t o  t h e  c o n t i n u a l l y  f l o o d e d  swamps and m a r s h e s .  
Most t r e e s  o f  t h i s  f o r e s t  t y p e  can w i t h s t a n d  o n l y  l i m i t e d  f l o o d i n g  
d u r i n g  t h e i r  g rowi ng  s e a s o n  (Hal l  and Smi t h ,  1955) -  Thus ,  t h e  mixed
TABLE 1
DESCRIPTION 
ON THE
AND ACREAGE OF WETLAND TYPES IN THE UNITED 
U.S.  FISH AND WILDLIFE SERVICES 1956 CLASS!
STATES BASED 
FI CAT 1 ON
Wet l and  Ca t eg o r y  and Type Water  DepthJ To t a l  Acres
INLAND FRESH AREAS:
1. S e a s o n a l l y  f l o o d e d  b a s i n s  o r  f l a t s -
2.  I n l a nd  f r e s h  meadows--------------------------
3.  I n l a nd  s h a l l o w  f r e s h  m a r s h e s -----------
4.  I n l a nd  deep f r e s h  m a r s h e s -----------------
5.  I n l a n d  open f r e s h  w a t e r --------------------
6.  Shrub swamps----------------------------------------
7.  Wooded swamps---------------------------------------
8.  Bogs-------------------------------------------------------
INLAND SALINE AREAS:
9.  I n l a nd  s a l i n e  f l a t s ----------------------------
10.  I n l a n d  s a l i n e  m a r s h e s ------------------------
11.  I n l a n d  open s a l i n e  w a t e r ------------------
COASTAL FRESH AREAS:
12. C o a s t a l  s h a l l o w  f r e s h  m a r s h e s ---------
13. Co a s t a l  deep f r e s h  m a r s h e s ---------------
14.  C o a s t a l  open f r e s h  w a t e r -------------------
COASTAL SALINE AREAS:
15. Co a s t a l  s a l t  f l a t s -------------------------------
16. C o a s t a l  s a l t  meadows--------------------------
Few i nc hes  in u p l a n d ;  few f e e t  a l o n g  r i v e r s   2 3 , 0 9 2 , 0 0 0
Few i n c h e s  a f t e r  heavy r a i n s ----------------------------------  7 , 5 1 8 , 0 0 0
Up t o  6 i n c h e s ----------------------------------------------------------  3 , 96 9 , 0 0 0
Up t o  3 f e e t -------------------------------------------------------------  2 , 3 4 6 , 0 0 0
Up t o  10 f e e t ;  marshy b o r d e r  may be p r e s e n t   2 , 5 9 6 , 0 0 0
Up t o  6 i n c h e s ----------------------------------------------------------  3 , 8 1 3 , 0 0 0
Up t o  1 f o o t -------------------------------------------------------------  16 , 8 0 9 , 0 0 0
Sh a l l ow  ponds may be p r e s e n t ----------------------------------  3 , 3 4 7 , 0 0 0
Few i nc hes  a f t e r  heavy r a i n s --------------------------------  1 , 0 6 4 , 0 0 0
Up t o  2 f e e t -------------------------------------------------------------  272 , 000
Up t o  10 f e e t ;  marshy b o r d e r --------------------------------  282 , 000
Up t o  6 i nc hes  a t  h i gh  t i d e ---------------------------------- 2 , 2 1 3 , 0 0 0
Up t o  3 f e e t  a t  h i gh  t i d e -------------------------------------  1 , 63 1 , 0 0 0
Up t o  10 f e e t ;  marshy b o r d e r  o f t e n  p r e s e n t   197,000
May have few i n c h e s  a t  h i gh  t i d e - -----------------------  423 , 000
May have few i n c h e s  a t  h i gh  t i d e ------------------------- 956 , 000
TABLE 1 - -C on t inued
Wet land  Ca t ego r y  and Type Water  Depth 1 T o t a l  Acres
COASTAL SALINE AREAS:
17.  I r r e g u l a r l y  f l o o d e d  s a l t  m a r s h e s ------
18. R e g u l a r l y  f l o o d e d  s a l t  m a r s h e s ----------
19- Sounds and b a y s -------------------------------------
20.  Mangrove swamps--------------------------------------
Few i n c h e s  a t  wind t i d e -------------------   698 , 000
Up t o  1 f o o t  a t  h i gh  t i d e -----------------------------------  1 , 576 , 000
Up t o  10 f e e t  a t  h i gh  t i d e -----------------------------------  1 , 11 4 , 0 0 0
Up t o  2 f e e t ----------------------------------------------------------- 523 , 000
R e f e r s  t o  a v e r a g e  c o n d i t i o n s  d u r i n g  growing s e a s on  e x c e p t  f o r  Type 1. In Type 1 b o t t o m l a n d s ,  f l o o d ­
ing o r d i n a r i l y  o c c u r s  in l a t e  f a l l ,  w i n t e r  o r  s p r i n g .  In Type up l a nd  a r e a s ,  d e p r e s s i o n s  may be f i l l e d  w i t h  
w a t e r  d u r i n g  heavy r a i n s  o r  m e l t i n g  snow,  p r e d o m i n a n t l y  in e a r l y  s p r i n g .
SOURCE: S. P. Shaw and C. G. F r e d i n e .  1956.  Wet l ands  o f  t h e  U . S . :  T h e i r  E x t e n t  and T h e i r  Value  t o  
Water fowl  and O t h e r  W i l d l i f e .  F i s h  and W i l d l i f e  S e r v i c e .  U.S.  Dept ,  o f  I n t e r i o r .  C i r c u l a r  39,  Washing­
ton , D. C. ,  67 p p .
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b o t t o m l a n d  hardwood f o r e s t  h a b i t a t  may be t e rmed " u p l a n d "  o r  " t e r r e s ­
t r i a l "  r e l a t i v e  t o  t h e  " l o w , "  " we t "  c h a r a c t e r  o f  swamps and m a r s h e s .
The t e rm " w e t l a n d s , "  f rom t h i s  p o i n t  on ,  w i l l  r e f e r  o n l y  t o  t h o s e  a r e a s  
o f  c o n t i n u o u s l y  s t a n d i n g  w a t e r .
C l a s s i f i c a t i o n s  o f  L o u i s i a n a ' s  c o a s t a l  v e g e t a t i o n  have been based  
on s a l i n i t y  and p l a n t  s t r u c t u r e  (Penfound  and Hathaway,  1938;  O ' N e i l ,
19^9;  Chabreck  e t  a l . ,  1968) .  The most  r e c e n t  w e t l a n d  s t u d y  f o r  t h e  
Bayou L a f o u r c h e  a r e a  r e s u l t e d  in s e v e r a l  o n e - m i l e  wide  t r a n s e c t  v e g e t a ­
t i o n  maps a l o n g  t h e  p r op o s ed  o n s h o r e  o i l  p i p e l i n e  r o u t e s  o f  t h e  L o u i s i a n a  
O f f s h o r e  Oi l  P o r t  P r o j e c t ,  e x t e n d i n g  f rom Grand I s l e - B a y  Champagne a r e a  
t o  S t .  J ames ,  L o u i s i a n a  ( G o s s e l i n k ,  Conner ,  and Monte,  1975;  G o s s e l i n k  
and Monte,  1975) ( F i g u r e  18) .  The f o l l o w i n g  i s  based  l a r g e l y  on t h a t  
t r a n s e c t .
A V e g e t a t i o n  C r o s s - S e c t i o n  o f  t h e  
Bayou La f ou rc h e  Landscape
A t y p i c a l  v e g e t a t i o n  p r o f i l e  a c r o s s  t h e  Bayou L a f ou r ch e  l a n d s c a p e  
i s  i l l u s t r a t e d  in F i g u r e  19.  The combined e f f e c t s  o f  e l e v a t i o n  and s a l ­
i n i t y  r e s u l t  in two ma j o r  g r a d i e n t s  on t h e  l a n d s c a p e :  1) f rom t h e  l e v e e s  
i n t o  t h e  backswamps ,  o c c u r r i n g  in t h e  u p p e r  d e l t a i c  p l a i n ,  where  e l e v a ­
t i o n  i s  t h e  p r i m a r y  c o n t r o l  on v e g e t a t i o n  and s a l i n i t y  t h e  s e c o n d a r y  
c o n t r o l ,  a n d ,  2 ) f rom t h e  c o a s t  i n l a n d ,  r e f l e c t i n g  d e c r e a s i n g  s a l i n i ­
t i e s  away from t h e  Gu l f .  These  g r a d i e n t s  p r o d u c e :  1) l e v e e  f o r e s t s ,  
i n c l u d i n g  b o t h  r i d g e  bo t t oms  and hardwood b o t t o m s ,  2 ) swamp f o r e s t s ,
3 ) f r e s h  m a r s h e s ,  k)  i n t e r m e d i a t e  m a r s h e s ,  5 ) b r a c k i s h  m a r s h e s ,  and 
6 ) s a l i n e  m a r s he s .  The n a t u r e  and e x t e n t  o f  t h e  ma j o r  w e t l a n d  v e g e t a ­
t i o n  zones  a r e  d i s c u s s e d  in t h e  f o l l o w i n g  s e c t i o n .
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F i g u r e  19
The N a t u r e  and E x t e n t  o f  t h e  Wet l and  Env i ronment s
The change  in v e g e t a t i o n  s t r u c t u r e ,  i t s  h e i g h t  and s h a p e ,  a l o n g  
t h i s  t r a n s e c t  i s  v i s u a l l y  t h e  mos t  n o t i c e a b l e  v a r i a t i o n  in t h e  w e t l a n d  
b i o g e o g r a p h i c a l  l a n d s c a p e .  The a r b o r e a l  h a b i t a t  o f  t h e  f r e s h  swamp 
f o r e s t  g i v e s  way t o  a p r e d o mi na n c e  o f  h e r b s  and g r a s s e s  in t h e  mars hes  
The l i n e  o f  d e m a r c a t i o n  i s  q u i t e  d i s t i n c t i v e  on t h e  l a n d s c a p e .  The 
t r e e s  o f  t h e  f r e s h  swamp o f t e n  a r e  o v e r  one hundred  f e e t  t a l l ;  b o r d e r  
marsh v e g e t a t i o n  v a r i e s  f rom a p p r o x i m a t e l y  s i x  f e e t  in t h e  f r e s h  marsh 
down t o  one  f o o t  o r  l e s s  in t h e  s a l i n e  marsh .  The f r e s h  marsh  i s  com­
posed a l m o s t  c o m p l e t e l y  o f  h e r b s ,  w i t h  some g r a s s e s .  A m i x t u r e  o f  
h e r b s  and g r a s s e s  o c c u r s  in t h e  i n t e r m e d i a t e  ma r s h ,  bu t  g r a s s e s  p r e ­
d o m i n a t e  in t h e  b r a c k i s h  and s a l i n e  m a r s h e s .
The a r e a l  e x t e n t  o f  e a c h  w e t l a n d  zone  v a r i e s .  The swamp f o r e s t  
and s a l i n e  marsh a r e  t h e  mos t  e x t e n s i v e  a r e a s .  For  e xampl e ,  a l o n g  t h e  
v e g e t a t i o n  t r a n s e c t  swamp f o r e s t  and s a l i n e  marsh c o v e r  26 and 24 p e r ­
c e n t  o f  t h e  l a n d s c a p e ,  r e s p e c t i v e l y .  The f r e s h  ma r s h ,  i n t e r m e d i a t e  
ma r sh ,  and b r a c k i s h  marsh zones  a r e  n o t  n e a r l y  a s  p r o m i n e n t ,  c o v e r i n g  
o n l y  10,  5,  and 6 p e r c e n t ,  r e s p e c t i v e l y  ( G o s s e l i n k  e t  a l . ,  1975) .  Spa 
t i a l l y ,  t h e s e  f i v e  w e t l a n d  zones  t e n d  t o  p a r a l l e l  t h e  c o a s t ,  bend i ng  
downs t r eam a l o n g  d i s t r i b u t a r i e s  b e c a u s e  o f  t h e  l a r g e  seaward  f l ow o f  
f r e s h  w a t e r .
V a r i a t i o n s  in s p e c i e s  c o m p o s i t i o n  d i f f e r e n t i a t e s  one  w e t l a n d  
zone f rom a n o t h e r .  T r ue  t o  t h e i r  w e t l a n d  c h a r a c t e r ,  t h e  swamp and 
marsh e n v i r o n m e n t s  o f  t h e  Bayou L a f o u r c h e  d e l t a  c o mp r i s e  r e l a t i v e l y  
few p l a n t  s p e c i e s .  T h e r e f o r e ,  t h e  zones  a r e  c h a r a c t e r i z e d  by j u s t  a 
few domi nan t  p l a n t s ,  and i t  i s  n o t  s u r p r i s i n g  t h a t  t h e s e  w e t l a n d s  have  
been t e rmed  homogeneous by many s c i e n t i s t s .
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Bald c y p r e s s  (Taxodium d i s t i c h u m ) and t u p e l o  gum (Nyssa A q u a t i c a ) 
t r e e s  d o mi na t e  t h e  f r e s h w a t e r  swamp f o r e s t  e n v i r o n m e n t  ( F i g u r e  2 0 ) .
Only a few s h r u b s  and v i n e s ,  such as  b u t t o n b u s h  ( Cepha1a n t h u s  o c c i ­
d e n t a l  i s ) and r a t t a n  v i n e  (Berchemia  s c a n d e n s ) can s u r v i v e  t h e  one  t o  
s i x  f e e t  o f  s t a n d i n g  w a t e r  found in t h i s  backswamp e n v i r o n m e n t  y e a r  
- r o u n d .  S e v e r a l  f l o a t i n g  a q u a t i c s  u s u a l l y  p r e s e n t  a r e  w a t e r  h y a c i n t h  
( E i c h h o r n i a  c r a s s i p e s ) and duckweed ( Lemna mi n o r ) . T h e r e  i s  o f t e n  much 
dead d e b r i s  i n c l u d i n g  f l o a t i n g  r o t t e n  l o g s .  The m o i s t  swamp h a b i t a t  
p r o v i d e s  n i c h e s  f o r  numerous  e p i p h y t e s ,  such as  l i c h e n s  and S p a n i s h  moss 
(T i l l a n d s i a  u s n e o i d e s ) which  a r e  found growing  on t h e  t r e e s .  The swamp 
has  t h e  g r e a t e s t  p l a n t  d i v e r s i t y ,  measured  by number o f  p l a n t  s p e c i e s ,  
o f  t h e  f i v e  w e t l a n d  e n v i r o n m e n t s .  S t i l l ,  t h e  23 s p e c i e s  r e c o r d e d  f o r  
t h i s  h a b i t a t  a r e  few when compared t o  t h e  number o f  s p e c i e s  found in 
mos t  t e r r e s t r i a l  f o r e s t s .
The f r e s h  marsh e n v i r o n m e n t  c o m p r i s e s  s e v e r a l  p l a n t  c o m mu n i t i e s .  
Nine c ommuni t i e s  e x i s t  in t h e  L a f o u r c h e  a r e a ,  y e t  o n l y  t h r e e  o f  t h e s e :  
l )  b u l l  t o ng ue  ( S a g i t t a r i a  l a n c i f o l i a ) ,  2) ma i denca ne  (Panicum hemi tomon) ,  
and 3) f r e s h - m a r s h - m i x t u r e  i n c l u d i n g  bacopa  (Bacopa monn i e r  i ) ,  c a t t a i l  
(Typha s p . ) ,  and a l l i g a t o r  weed (A l t e r n a n t h e r a  p h i l o x e r o ? d e s ) , a r e  s p a ­
t i a l l y  e x t e n s i v e  ( F i g u r e  2 1 ) .  S m a l l e r  a r e a s  o f  s e dg es  (Cyperus  s p . ) ,  
s p i k e r u s h  ( E l e o c h a r i s  s p . )  w a t e r  h y a c i n t h ,  and duckweed a l s o  e x i s t s .  
Compared t o  o t h e r  marsh  t y p e s ,  t h e  f r e s h  marsh has t h e  h i g h e s t  c o nc e n ­
t r a t i o n  o f  h e r b s .  V i s u a l l y  t h i s  e n v i r on me n t  may seem t h e  mos t  d i v e r s e  
b e c a u s e  o f  t h e  many p l a n t  c o m m u n i t i e s .  T h e r e  a r e  a t o t a l  o f  18 s p e c i e s ,  
b u t  t h e  number o f  s p e c i e s  in e a c h  communi ty i s  l i m i t e d .  The h e i g h t  o f  
t h e  v e g e t a t i o n  w i t h i n  t h e  p l a n t  c o mmuni t i e s  may v a r y  g r e a t l y ,  f rom t h e
F r e s h w a t e r  swamp f o r e s t s  n e a r  Houma ( t o p )  and B a r a t a r i a  
( b o t t o m ) ,  L o u i s i a n a .  Dominated by b a l d  c y p r e s s  and t u p e l o  
gum t r e e s .
F i g u r e  20
The f r e s h w a t e r  marsh i s  domi na t ed  by t h r e e  p l a n t  c o m m u ni t i e s :  
b u l l t o n g u e  ( t o p ) ;  ma i d e n ca n e ,  shown b e h i n d  w a t e r  h y a c i n t h  
( m i d d l e ) ;  and ,  f r e s h - m a r s h  m i x t u r e ,  i n c l u d i n g  b ac o pa ,  c a t t a i l ,  
and a l l i g a t o r  weed ( b o t t o m ) .  P ho t o g r a p h e d  w e s t  o f  B e l l e  Amie,  
Loui s i a n a .
F i g u r e  21
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i  i nch  t a l l  f l o a t i n g  a q u a t i c s ,  such as  duckweed,  t o  t h e  s i x  f o o t  t a l l  
b u l r u s h e s  ( Sci  rpus  v a l i  d u s ) . The w a t e r  l e v e l  i s  a t  o r  v e r y  n e a r  t h e  
s u r f a c e  which  makes w a l k i n g  a l m o s t  i m p o s s i b l e  in t h i s  e n v i r o n m e n t ,  
e s p e c i a l l y  whe r e  " f l o t a n t "  o c c u r s  ( R u s s e l l ,  1942) .
The i n t e r m e d i a t e  marsh e n v i r o n m e n t  has  a m i x t u r e  o f  f r e s h  and 
b r a c k i s h  marsh p l a n t s ,  and may be c h a r a c t e r i z e d  as  an h e r b - g r a s s  mix­
t u r e  ( F i g u r e  2 2 ) .  The b o u n d a r i e s  o f  t h i s  zone  a r e  o f t e n  d i f f i c u l t  t o  
draw as  p l a n t  s p e c i e s  f rom b o t h  t h e  f r e s h  ma r s h ,  such as  s e d g e s  and 
camphorweed ( P l u c h e a  c a m p h o r a t a ) , and f rom t h e  b r a c k i s h  ma r sh ,  such as  
s a l t m e a d o w  g r a s s  ( S p a r t  i na p a t e n s ) , i nvade  f rom e i t h e r  s i d e .  Common 
o n l y  t o  t h i s  e n v i r o n m e n t ,  however ,  a r e  t h e  s p a n g l e t o p  g r a s s e s  ( L e p t o c h - 
1oa s p . ) ,  which  t e n d  t o  d o m i n a t e  t h i s  na r r ow i n t e r m e d i a t e  marsh zone .  
A l t hough  s p a t i a l l y  l i m i t e d ,  19 s p e c i e s  have  been r e c o r d e d  in t h i s  zone .
G r a s s e s ,  e s p e c i a l l y  s a l t meadow g r a s s  and s a l t  g r a s s  ( D i s t  i c h 1 i s  
s p i c a t a ) , d o m i n a t e  t h e  b r a c k i s h  marsh e n v i r o n m e n t .  V i s u a l l y ,  t h e  b r a c k ­
i sh  marsh a p p e a r s  a s  a l a r g e ,  g r a s s y  meadow b e c a u s e  t h e  f i n e  l e a v e s  o f  
t h e  s a l t meadow g r a s s  sway g e n t l y  in t h e  wind and a r e  blown o v e r  i n t o  
m a t t e d  a r e a s ,  c a l l e d  c o w l i c k s  ( F i g u r e  2 3 ) .  In t h e  1800s sa l t meadow 
g r a s s  was b a l e d  and used  f o r  c a t t l e  f ee d  a l l  a l o n g  t h e  A t l a n t i c  and 
Gul f  s e a b o a r d s  (Teal  and T e a l ,  1969) .  Today,  t h e  b r a c k i s h  marsh o f  
c o a s t a l  L o u i s i a n a  i s  a haven  f o r  m u s k r a t s .  Muskra t  hous es  b u i l t  o f  
s a l t meadow g r a s s  and s u r r o u n d e d  by an " e a t - o u t "  a r e a  a r e  common s i t e s  
on t h e  l a n d s c a p e .  The h e i g h t  o f  t h e  v e g e t a t i o n  in t h e  b r a c k i s h  marsh 
does  n o t  ex c e e d  t h r e e  f e e t ,  and i t  i s  made up o f  o n l y  11 s p e c i e s .
The s a l i n e  marsh e n v i r o n m e n t  i s  domi na t ed  a l m o s t  t o t a l l y  by t he  
c o a r s e ,  one t o  two f o o t  t a l l ,  s a l t m a r s h  g r a s s  ( F i g u r e  2 4 ) .  P l a n t
, W '4.
The i n t e r m e d i a t e  marsh has  component s  o f  b o t h  t h e  f r e s h  and 
b r a c k i s h  m a r s h e s ,  i n c l u d i n g  s e d g e s ,  camphorweed,  and s p a n g l e  
t op  g r a s s e s  ( t o p )  and s a l t meadow g r a s s  and duckweed (bot t om)  
P h o t o g r a p h ed  w e s t  o f  G a l l i a n o ,  L o u i s i a n a .
F i g u r e  22
The b r a c k i s h  marsh ,  d o mi na t ed  by sa l t meadow g r a s s  and s a l t  
g r a s s ,  r e sembl es  a g r a s s y  meadow. Pho t og r aphed  s ou t hwe s t  o f  
Gal 1 iano ,  Loui s i a na .
F i g u r e  23
s>l* irUJt
Almost  n i n e t y  p e r c e n t  o f  t h e  s a l i n e  marsh i s  domi na t ed  by 
t h i s  p l a n t ,  s a l t m a r s h  g r a s s .  Pho t o g r ap h e d  n e a r  Grand I s l e ,  
Loui s i a n a .
F i g u r e  2k
d i v e r s i t y  is e x t r e m e l y  low; o n l y  7 p l a n t  s p e c i e s  have  been r e c o r d e d  f o r  
t h i s  a r e a ,  and s a l t m a r s h  g r a s s  c o v e r s  a l m o s t  n i n e t y  p e r c e n t  o f  t h e  l a n d ­
s c a p e .  A l t hough  low in d i v e r s i t y ,  t h e  s a l t  marsh i s  v e r y  h i gh  in p r o ­
d u c t i v i t y .  I t  s u p p l i e s  food t o  many o f  t h e  o n s h o r e  and o f f s h o r e  o r g a n ­
i sms ,  a c t s  a s  a n u r s e r y  h a b i t a t  f o r  many o r g a n i s m s ,  has  b u f f e r i n g  o r  
p r o t e c t i v e  q u a l i t i e s  f o r  t h e  s h o r e ,  and f u n c t i o n s  a s  a w a s t e  a s s i m i -  
l a t o r  ( C l a r k ,  1977 ) .  For  t h e s e  r e a s o n s ,  t h e  s a l t  marsh i s  c o n s i d e r e d  
one o f  t h e  mos t  v a l u a b l e  h a b i t a t s  on e a r t h .  E s t i m a t e s  f o r  t h e  v a l u e  o f  
one  a c r e  o f  s a l t  marsh v a r y  from $4 , 00 0  t o  $8 0 ,0 0 0  p e r  t w e n t y  y e a r  
p e r i o d  ( L o u i s i a n a  We t l ands  P r o s p e c t u s ,  1973;  G o s s e l i n k ,  Odum, and 
Pope,  1974) .
M i g r a t i o n  o f  Wet l and  V e g e t a t i o n  Bands 
P h y s i c a l  f o r c e s  have a c t e d  on t h e  L a f o u r c h e  d e l t a  f o r  t h o u s a n d s  
o f  y e a r s  p r o d u c i n g  e x t e n s i v e  bands  o f  homogeneous w e t l a n d s ,  wh i ch  mi ­
g r a t e d  s l o w l y  w i t h  t h e  c h a n g i n g  e n v i r o n m e n t a l  p a r a m e t e r s .  When t h e  
g e o g r a p h i c a l  boundary  o f  t h e  s a l t  marsh was mapped and compared t o  i t s  
p r e v i o u s  l o c a t i o n s  a s  shown on e x i s t i n g  maps,  t h e  r e s u l t s  showed a 
t o t a l  i n l a n dw a r d  m i g r a t i o n  o f  f i f t e e n  m i l e s  be t ween  1949-1972 ,  w i t h  
o n e - t h i r d  o f  t h e  m i g r a t i o n  o c c u r r i n g  d u r i n g  t h e  l a s t  f o u r  y e a r s  o f  t h i s  
p e r i o d  (Monte,  1978) ( F i g u r e  2 5 ) .  T h i s  r a p i d  m i g r a t i o n  r e s u l t e d  f rom a 
c o m b i n a t i o n  o f  b o t h  p h y s i c a l  and human f o r c e s .  T h u s ,  t h e  swamps and 
ma r shes  o f  t h i s  a r e a  mi gh t  have c o n t i n u e d  t o  change  s l o w l y ,  b u t  f o r  t h e  
i n t e r v e n t i o n  o f  man. The f o l l o w i n g  s e c t i o n  w i l l  c o n s i d e r  t h e  e f f e c t s  
o f  human f o r c e s  on t h e  Bayou L a f o u r c h e  l a n d s c a p e .
Man- Induced Fo r c e s  
Human a l t e r a t i o n  o f  t h e  Bayou L a f o u r c h e  l a n d s c a p e  can  be t r a c e d
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back  o v e r  2000 y e a r s  t o  t h e  n a t i v e  I n d i a n s  who b u i l t  c e r e m o n i a l  mounds 
and s h e l l  mi ddens  a l o n g  t h e  c o a s t  ( K n i f f e n ,  1936 and 19 6 8 ) .  Wi th r u d i ­
me n t a r y  t e c h n o l o g y ,  t h e y  had minimal  impact  on t h e  e n v i r o n m e n t .  Through 
t i m e ,  however ,  man has  b r o u g h t  many change s  t o  t h e  l a n d s c a p e .  He has 
c l e a r e d  v e g e t a t i o n ,  p l a n t e d  c r o p s ,  b u i l t  r oa d s  and a r t i f i c i a l  l e v e e s ,  
e x t e r m i n a t e d  some w i l d l i f e  and added new s p e c i e s ,  dug c a n a l s ,  m o d i f i e d  
d r a i n a g e  and f l o w s  o f  r i v e r s ,  and so on.  In f a c t ,  m a t e r i a l  e v i d e n c e  o f  
h i s  o c c u p a t i o n  i s  a b u n d a n t  in t h e  L o u i s i a n a  l a n d s c a p e  (Newton,  1972) .  
T h i s  s t u d y ,  however ,  w i l l  be c o n c e r n e d  w i t h  o n l y  one  o f  t h e s e  a c t i v i ­
t i e s :  d r e d g i n g  f o r  f o s s i l  f u e l s ,  and t h e  r e s u l t a n t  b i o g e o g r a p h i c a 1 
change s  in t h e  Bayou L a f o u r c h e  l a n d s c a p e .
In t h e  p a s t ,  d r e d g i n g  was used in h u n t i n g ,  t r a p p i n g ,  l o g g i n g ,  and 
a g r i c u l t u r e  ( D a v i s ,  1973 and 1976) .  The French  A r p e n t  Survey  p a t t e r n  
i s  s t i l l  s ee n  in t h e  l a n d s c a p e  t o d a y  b e c a u s e  d i t c h e s  were  dug a l o n g  
p r o p e r t y  l i n e s  t o  h e l p  d r a i n  t h e  a g r i c u l t u r a l l y  p o o r ,  wet  backswamp 
l a nd .  In t h e  m i d - l 8 0 0 s  Amer i c ans  were  d r a i n i n g  and r e c l a i m i n g  w e t l a n d s  
f o r  a g r i c u l t u r a l  d e v e l o p m e n t  and m o s q u i t o  c o n t r o l  a s  a r e s u l t  o f  t h e  
Swamp Land Ac t s  o f  1849,  1850,  and 1860 (Shaw and F r e d i n e ,  1956) .  To­
day ,  however ,  most  d r e d g i n g  i s  f o r  c o n s t r u c t i n g  and m a i n t a i n i n g  t r a n s ­
p o r t a t i o n  r o u t e s  and f o r  f o s s i l  f u e l  e x p l o i t a t i o n .
H i s t o r y  o f  F o s s i l  Fuel  E x p l o i t a t i o n  
in L o u i s i a n a
Oil  was f i r s t  d i s c o v e r e d  in L o u i s i a n a  n e a r  J e n n i n g s  in 1901 
( K n i f f e n ,  1968;  L o u i s i a n a  We t l a n d s  P r o s p e c t u s ,  1973) -  By t h e  mid 
- 1 9 3 0 s ,  d r i l l i n g  b a r g e s  were  b e i n g  f l o a t e d  i n t o  p o s i t i o n  t o  d r i l l  in 
t h e  n a v i g a b l e  i n l a n d  w a t e r w a y s .  In 1938,  d r a g  l i n e s  were  mounted on
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b a r g e s  t o  d r e d g e  " o i 1- w e l 1- a c c e s s "  c a n a l s  so t h a t  f l o a t i n g  d r i l l i n g  
b a r g e s  c o u l d  be moved i n t o  p r e v i o u s l y  i n a c c e s s i b l e  w e t l a n d  a r e a s .  In 
t i m e ,  t h e s e  w e l l  a r e a s  were  c o n n e c t e d  t o  p o r t s  and p r o c e s s i n g  p l a n t s  
t h r o u g h o u t  t h e  s t a t e  v i a  unde r g r ou n d  p i p e l i n e s .  F i n a l l y ,  by 1947,  t h e  
f i r s t  o p e n - w a t e r  o i l  we l l  was c o mp l e t e d  o u t  o f  s i g h t  o f  l and  in t h e  
Gu l f  o f  Mexico.
The i m p or t a n c e  o f  f o s s i l  f u e l  e x p l o i t a t i o n  t o  t h e  s t a t e ' s  p r e s e n t  
economy c a n n o t  be u n d e r e s t i m a t e d .  About  19 p e r c e n t  o f  L o u i s i a n a ' s  t o t a l  
r e v e n u e  in f i s c a l  1971-72 was d e r i v e d  d i r e c t l y  f rom o i l  and gas  p r o d u c ­
t i o n  in t h e  c o a s t a l  zone p a r i s h e s  (Employment  Wages,  1971)-  Dur ing 
t h a t  y e a r ,  7-1 p e r c e n t ,  a b o u t  4 0 , 0 0 0 ,  o f  t h e  c o a s t a l  l a b o r  f o r c e  was 
i n v o l v e d  in mi n i ng  o p e r a t i o n s ,  o f  which p e t r o l e u m  a c c o u n t e d  f o r  t h e  
g r e a t e s t  p o r t i o n .
The q u e s t  f o r  o i l  and n a t u r a l  gas  has  r e s u l t e d  in t h e  d r e d g i n g  o f  
numerous  c a n a l s .  The e x t e n t  o f  d r e d g i n g ,  e s p e c i a l l y  in w e t l a n d  a r e a s ,  
and  t h e i r  e n v i r o n m e n t a l  r e p e r c u s s i o n s  have  become a q u e s t i o n  o f  grow­
ing c o n c e r n .
The E x t e n t  o f  Dredg i ng  in t h e  Wet l ands
An a c c u r a t e ,  u p - t o - d a t e  e s t i m a t e  o f  t h e  t o t a l  amount  o f  d r e d g i n g  
which  has  t a k e n  p l a c e  in t h e  U n i t e d  S t a t e s  w e t l a n d s ,  w h e t h e r  f o r  p e t r o l ­
eum o r  o t h e r  a c t i v i t i e s ,  does  n o t  e x i s t .  T h i s  l a c k  o f  i n f o r m a t i o n  i s  
due in p a r t  t o  i n a c c u r a t e  me asu r e men t s  o f  o u r  w e t l a n d s .  For  example ,  
f o u r  r e p o r t s  on L o u i s i a n a ' s  w e t l a n d s  show t h e  f o l l o w i n g  d i f f e r e n t  a c r e ­
a g e s :  3*5 m i l l i o n  a c r e s  o f  e s t u a r i e s  (Cot t am,  1968) ;  2 . 5  m i l l i o n  a c r e s  
o f  m a r s h e s ,  i n c l u d i n g  f r e s h  t o  s a l i n e  a r e a s ,  o r  7*8 m i l l i o n  a c r e s  i f  
w a t e r  a r e a s  a r e  i n c l u d e d  ( Cha br e c k ,  1972 ) ;  10 m i l l i o n  a c r e s  o f  w e t l a n d s
(Shaw and F r e d i n e ,  1956 ) ;  and ,  12 m i l l i o n  a c r e s  o f  w e t l a n d s ,  1 . 8  m i l ­
l i o n  a c r e s  o f  which  a r e  swamps ( G o s s e l i n k  e t  a l . ,  1975) .
Th i s  l a c k  o f  i n f o r m a t i o n  i s  b e i n g  r e c t i f i e d  a s  a r e s u l t  o f  t he  
N a t i o n a l  C o a s t a l  Zone Management  Act  o f  1972 ( P . L .  9 2 - 5 8 3 ) .  S t a t e s  
wh i ch  wi s h  t o  p a r t i c i p a t e  in t h e  p rogram and r e c e i v e  f e d e r a l  f unds  a r e  
r e q u i r e d  f i r s t  t o  i n v e n t o r y  t h e i r  w e t l a n d s .  In a d d i t i o n ,  t h e  U.S.  F i s h  
and W i l d l i f e  S e r v i c e  i s  i n v e n t o r y i n g  t h e  U n i t e d  S t a t e s  w e t l a n d s .  T h e i r  
s t u d y ,  c o n s i s t i n g  o f  1 : 7 50 ,000  s c a l e  maps,  s h o u l d  be a v a i l a b l e  s t a r t i n g  
in 1980 ( M o n t a n a r i , 1976) .  In t h e i r  1956 s t u d y ,  t h e  S e r v i c e  had e s t i ­
mated t h a t  28 p e r c e n t  o f  t h e  w e t l a n d s  (45 m i l l i o n  a c r e s  o f  t h e  o r i g i n a l  
127 m i l l i o n  a c r e s )  had been l o s t  t o  d r a i n a g e  and r e c l a m a t i o n  under  t h e  
Swamp Land A c t s  o f  t h e  m i d - l 8 0 0 s  (Shaw and F r e d i n e ,  1956) .
The amount  o f  w e t l a n d s  l o s t  t o  d r e d g i n g  has  been e s t i m a t e d  by d i f ­
f e r i n g  methods  o v e r  t h e  p a s t  few y e a r s .  U n f o r t u n a t e l y ,  t h e  b a s i c  r e s u l t  
i s  m e a n i n g l e s s  c o m p a r i s o n s .  In 19 6 8 , Cot t am e s t i m a t e d  t h a t  7-1 p e r c e n t  
o f  t h e  U n i t e d  S t a t e s '  " p r i me  e s t u a r i n e  h a b i t a t , "  5 6 8 , 0 0 0  a c r e s  o f  t h e  
t o t a l  8 m i l l i o n  a c r e s ,  had been l o s t  by f i l l i n g  and an equa l  amount  by 
d r e d g i n g  d u r i n g  t h e  l a s t  t wen t y  y e a r s .  He c o m p i l e d  a l i s t  o f  t h o s e  
s t a t e s  w i t h  t h e  g r e a t e s t  l o s s e s  in t h e i r  v e r y  p r o d u c t i v e  e s t u a r i e s  
( Ta b l e  2 ) .  C a l i f o r n i a  ranked  f i r s t  w i t h  67 p e r c e n t  l o s s ,  w h i l e  L o u i s i ­
ana was a t  t h e  end o f  t h e  l i s t  w i t h  o n l y  3-1 p e r c e n t  l o s s .  These  f i g ­
u r e s  t e nd  t o  be m i s l e a d i n g ,  however ,  b e c a u s e  L o u i s i a n a  has  t h e  l a r g e s t  
e s t u a r i n e  a r e a  o f  a l l  t h e  s t a t e s .  Thus t h e  a c t u a l  amount  o f  l o s t  e s t u ­
a r i n e  h a b i t a t  in t h e  s t a t e  was l a r g e ,  6 4 , 0 0 0  a c r e s ,  making L o u i s i a n a  
r ank  t h i r d  a f t e r  C a l i f o r n i a  and T e x a s .  The f a c t  t h a t  t h e s e  same f i g ­
u r e s  were  used in t h e  1970 N a t i o n a l  E s t u a r i n e  P o l l u t i o n  S t u d y ,  a l t h o u g h
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TABLE 2
STATES WHICH HAVE LOST AT LEAST 3 PERCENT OF THEIR MORE 
PRODUCTIVE ESTUARIES DUE TO DREDGING AND 
FILLING DURING 1948 TO 1968
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Cal i  f o r n  ia 552 ,100 381 , 900 2 55 , 80 0 6 7 . 0
New York 376 , 600 132, 500 19 ,800 15 . 0
New J e r s e y 778 , 400 411 , 300 53 , 900 13-1
Connec t  i c u t 31 ,600 20 , 30 0 2 , 1 00 10 . 3
New Hampsh i re 12 ,400 10 , 000 1 , 000 10 . 0
Texas 1 , 3 4 4 , 0 0 0 8 28 ,100 6 8 , 1 0 0 8 . 2
F l o r i d a 1 , 0 5 1 , 2 0 0 796 , 200 59 , 700 7 . 5
M a s s a c h u s e t t s 207 , 000 31 , 000 2 , 0 0 0 6 . 5
Ma i ne 39 , 400 15 , 300 1 , 000 6 . 5
Rhode I s l a n d 94 , 70 0 14 , 700 900 6.1
De1awa r e 395 , 500 152 , 400 8 ,5 0 0 5 . 6
Wash i ng t on 193 ,800 9 5 , 5 0 0 4 , 3 00 4 . 5
0 regon 57 , 60 0 20 , 20 0 700 3 . 5
Loui s i a na 3 , 5 4 5 , 1 0 0 2 , 0 7 6 , 9 0 0 6 4 , 4 0 0 3.1
SOURCE: C. Cot t am.  1968.  Re s e a r c h  Needs in E s t u a r i n e  Areas  o f  t h e  
Gu l f  C o a s t .  In J .  D. Newsom ( e d . )  P r o c e e d i n g s  o f  t h e  C o a s t a l  Marsh and 
E s t u a r y  Management  Symposium,  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  Baton Rouge,  
L o u i s i a n a ,  pp.  227- 240 .
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t h e y  a r e  most  a s s u r e d l y  o u t  o f  d a t e ,  i n d i c a t e s  t h e  need f o r  c u r r e n t  
w e t l a n d  i n v e n t o r i e s .
Dredg ing  has i n c r e a s e d  a t  a r a p i d  r a t e  in c o a s t a l  L o u i s i a n a .  The 
s t a t e  now r e c e i v e s  a p p r o x i m a t e l y  2 , 2 0 0  p e r m i t  a p p l i c a t i o n s  y e a r l y  f o r  
d r e d g i n g  a c t i v i t i e s  ( L o u i s i a n a  Wet l and  P r o s p e c t u s ,  1973)-  A p p l i c a ­
t i o n s  r ange  from t h e  d r e d g i n g  o f  d i t c h e s  t o  l a r g e  f l o o d  c o n t r o l  meas ­
u r e s .  By 1970,  B a r r e t t  o f  t h e  L o u i s i a n a  W i l d l i f e  and F i s h e r i e s  Commis­
s i o n  r e p o r t e d  some A , 572 m i l e s ,  3 9 , 0 0 0  a c r e s ,  o f  d r e d g e d  c a n a l s  in 
c o a s t a l  L o u i s i a n a  s o u t h  o f  t h e  Gu l f  I n t r a c o a s t a l  Waterway.  In 1971 t h e  
U.S.  Bureau o f  Mines r e p o r t e d  a t o t a l  o f  7 , 9 5 6  m i l e s  o f  d r e d g e d  o i l  p i p e ­
l i n e s  f o r  t h e  e n t i r e  s t a t e .  G a g l i a n o ,  L i g h t ,  and Becke r  (1971)  e s t i ­
mated t h e  y e a r l y  r a t e  o f  c a n a l  g r owt h  f o r  c o a s t a l  L o u i s i a n a  a t  6 . 7 2  
s q u a r e  m i l e s ,  4 , 2 8 8  a c r e s ,  o f  w a t e r  s u r f a c e .  They c o n c l u d e d  t h a t  45 
p e r c e n t  o f  t h e  a v e r a g e  annua l  16 . 5  s q u a r e  m i l e s  o f  l a nd  l o s s  in c o a s t a l  
L o u i s i a n a  i s  m a n - i n d uc e d ;  and p r e d i c t e d  t h a t  t h i s  p e r c e n t a g e  w i l l  d o u b l e  
by t h e  y e a r  2000.  A s t u d y  c o n d u c t e d  by t h e  U.S.  Corps  o f  E n g i n e e r s  
(1972)  s t a t e d  t h a t  13 p e r c e n t  o f  t h e  annua l  1 6 . 5  s q u a r e  m i l e ,  1 , 408  a c r e ,  
n e t  l and  l o s s  in L o u i s i a n a  r e s u l t s  f rom d r e d g i n g  a s s o c i a t e d  w i t h  o i l  and 
n a t u r a l  gas  o p e r a t i o n s .
E x t e n s i v e  amounts  o f  d r e d g i n g  a r e  o f t e n  c o n c e n t r a t e d  in smal l  
a r e a s .  Th i s  s i t u a t i o n  a r i s e s  b e c a u s e  o i l  and n a t u r a l  gas  a r e  o f t e n  
a s s o c i a t e d  w i t h  s a l t  domes which  a r e  s u b s u r f a c e  f e a t u r e s  s c a t t e r e d  
t h r o u g h o u t  c o a s t a l  L o u i s i a n a  ( G a g l i a n o  e t  a l . ,  197 3 ) .  When t h e s e  o i l  
d e p o s i t s  a r e  d i s c o v e r e d  and d e v e l o p e d  t h e i r  s u r f a c e  e x p r e s s i o n  r e s u l t s  
in random,  h igh  d e n s i t y  n e t wo r ks  o f  g e o m e t r i c a l l y  p a t t e r n e d  c a n a l s ,  
w i t h  t h e i r  a s s o c i a t e d  s p o i l  banks  ( F i g u r e  2 6 ) .  In 1973,  Davi s  l o c a t e d
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S u r f a c e  e x p r e s s i o n  o f  f o s s i l  f u e l  d r e d g i n g  s h o w i n g  s c a t t e r e d  o i l  f i e l d s ,  
e a c h  w i t h  a  h i g h  d e n s i t y  g e o m e t r i c  p a t t e r n  o f  c a n a l s ,  s u c h  a s  s h o w n  in 
t h e  L e e v i l l e  o i l  f i e l d .  N u m b e r s  a r e  c a n a l  d e n s i t i e s  a s  s q u a r e  m i l e s  o f  
c a n a l  a r e a / s q u a r e  m i l e s  o f  t o t a l  s u r f a c e  a r e a .  G a g l i a n o  e t  a l . ,  1 9 7 3 .
F i g u r e  26
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o v e r  328 o i l  and gas  f i e l d s  in c o a s t a l  L o u i s i a n a .  He found some o i l  
f i e l d s  w i t h  a s  much as  t h i r t y  m i l e s ,  240 a c r e s ,  o f  c a n a l s  w i t h i n  a s i x  
s q u a r e  m i l e  a r e a ,  3 , 8 4 0  a c r e s ,  an a l t e r a t i o n  o f  a p p r o x i m a t e l y  6 i  p e r c e n t  
o f  t h e  w e t l a n d  a r e a  t o  open w a t e r .
The Bayou L a f o u r c h e  r e g i o n  has  t h e  h i g h e s t  d e n s i t y  o f  c a n a l s  and 
t h u s  t h e  g r e a t e s t  l o s s  o f  w e t l a n d  h a b i t a t  in t h e  e n t i r e  s t a t e .  G a g l i -  
ano e t  a l . ,  (1973)  r e p o r t e d  a c o n v e r s i o n  o f  106 . 6  s q u a r e  m i l e s ,  68 , 22 4  
a c r e s ,  o f  n a t u r a l  w e t l a n d s  t o  c a n a l s  o v e r  a p e r i o d  o f  l i t t l e  more t ha n  
75 y e a r s  ( Ta b l e  3)* T h i s  i n c l u d e s  a l l  t y p e s  o f  d r e d g i n g .  Access  c a n a l s  
a l o n e  a c c o u n t e d  f o r  5 2 . 2  s q u a r e  m i l e s ,  33 , 40 8  a c r e s ,  o f  l o s t  w e t l a n d s ,  
o r  49 .1  p e r c e n t  o f  t h e  t o t a l  d r e d g i n g  in t h e  a r e a .  Dredg ing  f o r  f o s s i l  
f u e l s  began a b ou t  f o r t y  y e a r s  a g o ,  a n d ,  t h e r e f o r e ,  t h e  a v e r a g e  annua l  
l o s s  o f  w e t l a n d s  in t h e  Bayou L a f o u r c h e  r e g i o n  due t o  a c c e s s  c a n a l s  has  
amounted t o  a p p r o x i m a t e l y  835 a c r e s .  W i t h i n  some o i l  f i e l d s ,  o f  h i gh  
ca na l  d e n s i t y ,  as  much as  14 t o  23 p e r c e n t  o f  t h e  w e t l a n d  a r e a  has  been 
c o n v e r t e d  t o  c a n a l s .  Most  o f  t h e s e  m a j o r  o i l  f i e l d s  a r e  w i t h i n  t h e  
s t u d y  a r e a .  I t  a p p e a r s  f rom t h e s e  f i g u r e s  t h a t  o v e r  4 , 20 0  a c r e s  o f  
c o a s t a l  L o u i s i a n a ' s  w e t l a n d s  may be l o s t  t o  a l l  t y p e s  o f  d r e d g i n g  each  
y e a r ,  and t h e  r a t e  may be i n c r e a s i n g .  Dredg i ng  f o r  o i l  and n a t u r a l  gas  
a l o n e  may a c c o u n t  f o r  o v e r  o n e - t h i r d ,  1 , 408  a c r e s ,  o f  t h e  l o s t  a c r e a g e  
p e r  y e a r .  The most  e x t e n s i v e  d r e d g i n g  f o r  o i l  and gas  in t h e  s t a t e  
has  t a k e n  p l a c e  in t h e  Bayou L a f o u r c h e  r e g i o n .  Here t h e  l o s s  o f  w e t ­
l a n d s  has  a v e r a g e d  835 a c r e s  a n n u a l l y  f o r  f o r t y  y e a r s ,  and a d r a m a t i c  
change  in t h e  n a t u r a l  l a n d s c a p e  would be e x p e c t e d  in an a r e a  o f  such 
e x t e n s i v e  d r e d g i n g .  Indeed  t h e s e  c ha nge s  m a n i f e s t  t h e m s e l v e s  in t h e  
ge omorpho l ogy ,  s p a t i a l  g e o m e t r y ,  h y d r o l o g y ,  and b i o g e o g ra p h y  o f  t h e  a r e a .
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TABLE 3
AMOUNT OF WETLAND AREA CONVERTED INTO CANALS OR 
OPEN WATER IN THE BAYOU LAFOURCHE DELTA 
( B a r a t a r i a - T e r r e b o n n e  Areas )
Canal  Area  Pe r  Ca t eg o r y T o t a l  M1 ^
P e r c e n t
Canal
Area
P e r c e n t
T o t a l
Area
Minera l  E x t r a c t i o n  I n d u s t r i e s 69.  1 65.1 1 .31
Acces s  Ca n a l s  and Rig Cuts (5 2 . 2 ) ( 4 9 - 0 ( 0 . 9 9 )
P i pe  Li nes ( 16 . 9 ) ( 16 . 0 ) ( 0 . 3 2 )
Dra i nage 2 0 . 8 19.6 0 . 4 0
Navi g a t  ion 11 .0 10 . 3 0.21
Lumberi  ng 2 . 5 2 . 3 0 . 0 5
Borrow P i t s 1 . 2 1.1 0 . 0 2
O t h e r 1 . 8 1.6 0 . 0 3
T o t a  1 106 .6 100 . 0 2 . 0 2
B a r a t a r i a - T e r r e b o n n e  Area 525 8 . 6
SOURCE: S. M. G a g l i a n o ,  P. C u l l e y ,  D. E a r l e ,  P.  L i g h t ,  N. Rogues ,
A. Rowland,  R. Shlemon,  J .  Van Beek,  and C. L a t i o l a i s .  1973- E n v i r o n ­
menta l  A t l a s  and M u l t i - u s e  Management  Plan  f o r  S o u t h - C e n t r a l  L o u i s i a n a ,
Re p o r t  18,  Vol .  1 and 2 o f  H y d r o l o g i c  and Geo l o g i c  S t u d i e s  o f  Co as t a l
L o u i s i a n a ,  Depar t men t  U.S.  Army Corps  o f  E n g i n e e r s  and NOAA, New O r l e a n s ,
L o u i s i a n a .  132 pp.  and 22 p l a t e s .
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T h i s  s t u d y  w i l l  e x p l o r e  t h e s e  c h a n g e s .
0 i 1-Wei 1- A c c e s s  Ca n a l s  and S po i l  Bank Morphology
The mos t  common t y p e  o f  p e t r o l e u m  c a n a l s ,  r e f e r r e d  t o  a s  o i l - w e l l  
- a c c e s s  c a n a l s ,  p r o v i d e  a c c e s s  t o  o i l  and n a t u r a l  gas  w e l l  s i t e s .  These  
c a n a l s  c o n s i s t  o f  a s t r a i g h t  channe l  w i t h  a t u r n - a r o u n d  f o r  t h e  d r e d g e r  
( F i g u r e  2 7 ) .  The c a n a l s  a r e  u s u a l l y  70 f e e t  wi de  on t h e  s t r a i g h t a w a y  
and 150 f e e t  wi de  a t  t h e  t u r n - a r o u n d ;  and t h e y  va ry  in l e n g t h ,  a v e r a g ­
ing 700 t o  3000 f e e t .  A b u c k e t  o r  spud b a r g e  d r e d g e r  i s  commonly used 
t o  d r e d g e  t h e  c a n a l s ,  u s u a l l y  t o  an e i g h t  f o o t  d e p t h .  The s p o i l  i s  
p i l e d  a l o n g  e a c h  s i d e  and a t  t h e  end o f  t h e  c a na l  t o  c r e a t e  a " U- s haped"  
r i d g e  a b o u t  e a c h  c a n a l .  The s i z e  o f  t h e s e  s p o i l  banks  v a r i e s  w i t h  t h e  
f l u i d i t y  o f  t h e  s p o i l ,  bu t  a v e r a g e  t h r e e  f e e t  in h e i g h t  and 100 f e e t  in 
w i d t h .  In swampy a r e a s  and a l o n g  t h e  sandy c o a s t a l  r im t h e  banks  a r e  
h i g h e r  in e l e v a t i o n  and n a r r o w e r  in w i d t h ,  w h i l e  in ma r s he s  t h e  r e v e r s e
i s  t r u e .  The s p o i l  s p r e a d s  away f rom t h e  c a na l  t o  c r e a t e  a s p o i l  bank
p r o f i l e  w i t h  a s t e e p  s l o p e  toward  t h e  c a na l  and a g e n t l e  s l o p e  toward  
t h e  w e t l a n d s .
A f t e r  t h e  c a n a l  i s  d r e d g e d ,  t h e  o i l  r i g  i s  f l o a t e d  in by b a r g e  
and p i p e s  a r e  l a i d  t o  n e a r by  s t o r a g e  t a n k s ;  t h e n  t h e  d r i l l i n g  f o r  o i l  
and gas  b e g i n s .  A f t e r  t h e  w e l l  b e g i n s  p r o d u c i n g ,  t h e  r i g  i s  removed 
and r e p l a c e d  by a cap o r  " c h r i s t m a s  t r e e "  wh i ch  m a i n t a i n s  t h e  p r e s s u r e  
and f low o f  t h e  o i l  and g a s .  Very l i t t l e  m a i n t e n a n c e  i s  r e q u i r e d  a t  
t h i s  s t a g e ,  and r e d r e d g i n g  o f  t h e  c a n a l  may n o t  o c c u r  f o r  more t h a n  t e n  
y e a r s ,  i f  a t  a l l  ( D a v i s ,  1973) .  An o i l  w e l l  may n o t  be abandoned  u n t i l
p e r m i s s i o n  from t h e  c o m mi s s i o n e r  o f  c o n s e r v a t i o n  has  been o b t a i n e d
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( L o u i s i a n a  Wet l ands  P r o s p e c t u s ,  1973) .  Cement p l u g s  a r e  t h e n  r e q u i r e d  
in t h e  w e l l  t o  p r e v e n t  c o - m i n g l i n g  o f  o i l ,  g a s ,  s a l t w a t e r ,  and f r e s h ­
w a t e r  (McGinnis  e t  a l . ,  1972) .
How t h e  Dredg i ng  o f  0 i 1-Wei 1- Ac c e s s  Cana l s  
May A l t e r  t h e  Landscape
The immedi a t e  e f f e c t  o f  d r e d g i n g  i s  l a n d - l o s s  o r  w a t e r - g a i n ,  a s  
p a r t  o f  t h e  w e t l a n d s  i s  t r a n s f o r m e d  i n t o  c a n a l s .  Spo i l  banks  a r e  c r e ­
a t e d  a l o n g s i d e  t h e  c a n a l s ;  o c c a s i o n a l l y  c a n a l s  a r e  dug such  t h a t  t h e  
banks  c o n n e c t  t o  fo rm impounded o r  s e m i - impounded a r e a s .  The r e c e n t  
p r a c t i c e  has  been t o  l e a v e  p e r i o d i c  gaps  in t h e  s p o i l  r i d g e s  t o  p e r m i t  
n a t u r a l  d r a i n a g e  ( L o u i s i a n a  W i l d l i f e  and F i s h e r i e s  Commiss ion,  1972) .  
Almost  a l l  o f  t h e  o l d e r  b a n k s ,  however ,  do n o t  have t h e s e  g a p s ,  and 
t h u s  t h e  n a t u r a l  d r a i n a g e  i s  d i s r u p t e d .  A l s o ,  t h e  s p o i l  t e n d s  t o  
s p r e a d  o u t  o v e r  t h e  w e t l a n d s  c a u s i n g  a r e a  c ha nge s  f i v e  t o  s i x  t i me s  as  
wide  a s  t h e  c a na l  i t s e l f  (McGinnis  e t  a l . ,  1972 ) .  I t  has  been e s t i m a t e d  
t h a t  as  much as  48 - 56  a c r e s  o f  w e t l a n d s  may be a l t e r e d  f o r  e ac h  m i l e  o f  
d r e d ge d  a c c e s s  c a n a l  (McGinnis  e t  a l . ,  1972 ) .  C o n s i d e r i n g  t h e  e x t e n t  
o f  d r e d g i n g  in c o a s t a l  L o u i s i a n a  and t h e  v a l u e  o f  t h e  w e t l a n d  a r e a s  
t h i s  f i g u r e  amounts  t o  a s u b s t a n t i a l  l o s s  t o  t h e  s t a t e ' s  economy.  Yet 
t h e  c ha nge s  which  have  t a k e n  p l a c e  on t h e  l a n d s c a p e  due t o  d r e d g i n g  
r e s u l t  n o t  j u s t  in t h e  i mmedi a t e  l o s s  o f  w e t l a n d s ,  b u t  a l s o  in t h e i r  
a l t e r a t i o n  t o  s p o i l  bank h a b i t a t s .  The f o l l o w i n g  c h a p t e r s  w i l l  c o n ­
s i d e r :  1) t h e  a l t e r a t i o n  o f  w e t l a n d s  t o  s p o i l  bank h a b i t a t s  and 2) t h e  
p o s s i b l e  b e n e f i c i a l  u s e s  t o  which  t h e s e  d i s t u r b e d  a r e a s  may be p u t .
CHAPTER THREE
PLANT BIOGEOGRAPH ICAL ANALYSIS OF SPOIL BANK HABITATS:
THE HUMAN ALTERED LANDSCAPE 
The a r t i f i c i a l  s p o i l  bank h a b i t a t s  c r e a t e d  in w e t l a n d s  by d r e d g ­
ing a c t i v i t i e s  i n c l u d e  n o t  o n l y  c a n a l s  w i t h  s p o i l  bank r i d g e s  b u t  a l s o  
impounded and semi -  impounded a r e a s .  Thes e  l a t t e r  r e s u l t  f rom t h e  c o ­
a l e s c e n c e  o f  s p o i l  b a n k s .  Dur ing  f o s s i l  f u e l  e x p l o i t a t i o n ,  c a n a l s  a r e  
d r ed ge d  p e r p e n d i c u l a r l y  o f f  o f  eac h  o t h e r  r e s u l t i n g  in a c h e c k e r b o a r d  
p a t t e r n .  The f i r s t  p a r t  o f  t h i s  c h a p t e r  d e s c r i b e s  v e g e t a t i o n a l  change s  
on s p o i l  bank r i d g e s  o n l y ;  t h e  s e c o n d  p a r t  c o v e r s  c o a l e s c i n g  a r e a s .
S po i l  Bank Ridge  V e g e t a t i o n  and P l a n t  S u c c e s s i o n  
C r e a t i o n  o f  a New H a b i t a t  
P l a n t  s u c c e s s i o n  on s p o i l  banks  i s  d i r e c t l y  r e l a t e d  t o  t h e  v a r i ­
a t i o n s  in e l e v a t i o n  above  w a t e r  l e v e l  c a u s e d  by d r e d g i n g .  The e l e ­
v a t e d  b a r e  r i d g e s  a r e  a new, man-made h a b i t a t ,  c r e a t e d  in an o t h e r w i s e  
p r i s t i n e  w e t l a n d  e n v i r o n m e n t .  Upland t e r r e s t r i a l  p l a n t s  i nva de  them 
and b e g i n  t h e  s u c c e s s i o n  toward  a c l i m a x  v e g e t a t i o n  whi ch  w i l l  d i f f e r ­
e n t i a t e  t h e s e  r i d g e s  f rom t h e  a d j a c e n t  w e t l a n d  p l a n t  a s s e m b l a g e s .
The impact  o f  even s mal l  e l e v a t i o n a l  d i f f e r e n c e s  on w e t l a n d  
v e g e t a t i o n  has  been r e c o g n i z e d  f o r  some t i m e .  A v a r i a t i o n  o f  a s  l i t t l e  
a s  two i n c h e s  e f f e c t s  c o n t r a s t s  be t wee n  two a d j a c e n t  p l a n t  c o m mu n i t i e s .  
A t o p o g r a p h i c  d i f f e r e n t i a l  o f  o n l y  one f o o t  r e s u l t s  in s u f f i c i e n t  
e d a p h i c  change s  t o  s e l e c t  f o r  hardwood f o r e s t s  commonly found in
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c o a s t a l  L o u i s i a n a  on n a t u r a l l y  a c c r e t e d  sand r i d g e s  ( c h e n i e r s )  and 
a n c i e n t  I n d i a n  mounds (Brown,  1936;  Penfound and Hathaway,  1938;
O ' N e i l ,  19^9) ( F i g u r e  2 8 ) .  The emergence  o f  one t o  s i x  f e e t  h i gh  s p o i l  
banks  in an o t h e r w i s e  f l a t  t e r r a i n  mu s t ,  t h e r e f o r e ,  r e s u l t  in c a t a s t r o ­
p h i c  v e g e t a t i o n a l  c h a n g e s  in t h e s e  l o w - l y i n g  w e t l a n d  e n v i r o n m e n t s .
The e x i s t i n g  l i t e r a t u r e  on v e g e t a t i o n  s t u d i e s  o f  a r t i f i c i a l l y  
e l e v a t e d  a r e a s ,  mos t  n o t a b l y  I n d i a n  mounds and s p o i l  b an k s ,  i s  s p a r s e  
in number and c o n t e n t  (Brown,  1936;  E g g l e r ,  1961;  Corps  o f  E n g i n e e r s '  
R e p o r t s ,  1972 and 197^;  Ragan,  Green ,  and W h i t e h u r s t ,  197^;  S p i n d l e r ,  
1973;  T i n k l e ,  1959) .  N e v e r t h e l e s s ,  t h e y  do s u g g e s t  a c o n c l u s i o n  s u p ­
p o r t e d  by t h e  r e s u l t s  o f  t h i s  s t u d y ,  t h a t  a v e g e t a t i o n a l  s u c c e s s i o n  on 
s p o i l  banks  w i l l  l e a d  t o  a b o t t o m l a n d  hardwood f o r e s t  (hardwood b o t ­
toms in Braun ,  1950,  t e r m i n o l o g y ) .  T h i s  u l t i m a t e l y  w i l l  r e s u l t  in a 
m a n - i n d uc e d ,  d i v e r s i f i e d  l a n d s c a p e  t h a t  w i l l  r e p l a c e  t h e  homogeneous 
p r i s t i n e  l a n d s c a p e  o f  t h e  u n d i s t u r b e d  marsh .
Methodol ogy  f o r  S t u d y i n g  S po i l  Banks 
L o c a t i n g  and S e l e c t i n g  S p o i l  Banks
In o r d e r  t o  s t u d y  p l a n t  s u c c e s s i o n  on s p o i l  banks  i t  was n e c e s ­
s a r y  t o  o b t a i n  o r i g i n a l  d r e d g i n g  d a t e s  o f  o i 1- w e l 1- a c c e s s  c a n a l s  f o r  
t h e  p e r i o d  be t ween  t h e  1930s and t h e  p r e s e n t .  These  d a t e s  and t h e  l o ­
c a t i o n s  o f  a d j a c e n t  s p o i l  banks  we r e  o b t a i n e d  f rom t h e  f i l e s  o f  t h e  
Corps o f  E n g i n e e r s '  P e r m i t  Branch  in New O r l e a n s .  The a v a i l a b i l i t y  o f  
t h i s  m a t e r i a l  was b a s e d  on t h e  R i v e r  and Harbor  Act  o f  1899 which r e ­
q u i r e d  t h a t  anyone  w a n t i n g  t o  d r e d g e  o f f  o f  a n a v i g a b l e  wa te rway  o b t a i n  
a p e r m i t  f rom t h e  Corps .
Dredg ing  p e r m i t s  a r e  i s s u e d  o n l y  a f t e r  p l a t  maps showing d e ­
t a i l s  o f  d r e d g i n g  and p l a c e m e n t  o f  s p o i l  a r e  s u p p l i e d  t o  t h e  Corps  o f
67
N a t u r a l  s and  r i d g e ^ ,  o r  c h e n i e r s ,  wes t  o f  Grand I s l e ,  
L o u i s i a n a ,  s u r r o u n d e d  by s a l i n e  marsh.
A s h e l l  I nd i a n  mound in a b r a c k i s h  marsh n e a r  J o h n - t h e - F o o l  
Bayou,  L i t t l e  Lake ,  L o u i s i a n a .
Ev i de nc e  o f  v e g e t a t i o n a l  changes  in w e t l a n d s  due t o  e l e v a t i o n .  
Note t h e  c o n t r a s t  in v e g e t a t i o n  between f o r e s t  and marsh in 
b o t h  p h o t o g r a p h s .
F ig u re  28
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E n g i n e e r s .  However ,  p r i o r  t o  1940,  o i l  companies  o f t e n  f a i l e d  t o  o b ­
t a i n  p e r m i t s .  The s e  companies  we re  c o n t a c t e d  d i r e c t l y  f o r  o r i g i n a l  
d r e d g i n g  d a t e s  when r e q u i r e d  f o r  t h i s  s t u d y .  Thes e  d a t e s ,  and t h e  d a t a  
o b t a i n e d  from t h e  f i l e s  o f  t h e  Corps  o f  E n g i n e e r s  p r o v i d e d  t h e  r e q u i r e d  
b a s e l i n e  i n f o r m a t i o n  f o r  l o c a t i n g  and mapping some f o u r  hundred  s p o i l  
banks  in t h e  Bayou L a f o u r c h e  a r e a .  Al l  d a t a  were  p l o t t e d  on 1 : 2 4 , 0 0 0  
t o p o g r a p h i c  s h e e t s  in o r d e r  t h a t  s p o i l  banks  w i t h  a ge s  r a n g i n g  o v e r  a 
t h i r t y - s i x  y e a r  p e r i o d ,  1937- 1 9 7 3 , c o u l d  be s e l e c t e d .
Once t h e  s p o i l  bank l o c a t i o n s  were  mapped o n t o  t o p o g r a p h i c  maps,  
t h e  w e t l a n d  b o u n d a r i e s  in t h e  Bayou L a f o u r c h e  a r e a  were  d e s i g n a t e d  on 
t h e  maps ( G o s s e l i n k  and Monte,  1975) .  S po i l  banks  o f  v a r i o u s  ages  
w i t h i n  e ac h  w e t l a n d  e n v i r o n m e n t  we re  t h e n  s e l e c t e d  f o r  a n a l y s i s .  In 
o r d e r  t o  compensa t e  f o r  t h e  r a p i d  r a t e s  o f  v e g e t a t i o n a l  change  d u r i n g  
t h e  i n i t i a l  s t a g e s  o f  s p o i l  bank s u c c e s s i o n ,  and due t o  t h e  l a c k  o f  i n ­
f o r m a t i o n  r e g a r d i n g  c a n a l s  d r e d g e d  p r i o r  t o  1940,  o n l y  s p o i l  banks  w i t h  
a ge s  o f  1,  2 ,  3,  5,  10,  15,  20,  25,  and 30 y e a r s  were  s e l e c t e d  f o r
a n a l y s i s .  F u r t h e r ,  i t  s h o u l d  be n o t e d  t h a t  even  w i t h  f o u r  hundred  s p o i l  
banks  t o  choos e  f rom,  i t  was o f t e n  d i f f i c u l t  t o  f i n d  s p o i l  banks  w i t h  
c o r r e s p o n d i n g  a g es  in a l l  f o u r  w e t l a n d  e n v i r o n m e n t s .  Thus ,  s p o i l  banks  
w i t h  t h e s e  f i v e - y e a r  age  i n c r e m e n t s  were  s e l e c t e d  f o r  b i o g e o g r a p h i c a 1 
a n a l y s i s ,  t o  t r a c e  t h i r t y  y e a r s  o f  s p o i l  bank p l a n t  s u c c e s s i o n .
In o r d e r  t o  mi n i mi ze  t h e  e f f e c t  o f  d i f f e r i n g  e c o l o g i c a l  p a r a m e t e r s  
on p l a n t  s u c c e s s i o n  a t  an i n d i v i d u a l  l o c a l i t y ,  s p o i l  banks  o f  d i f f e r i n g  
a g e s  w i t h i n  c l o s e  p r o x i m i t y  t o  each  o t h e r  were  chos en  whenever  p o s s i b l e .  
T h i s  method was mos t  d i f f i c u l t  in t h e  f r e s h  swamp e n v i r o n m e n t ,  where  
s p o i l  banks  a r e  n o t  a s  numerous  a s  in marsh e n v i r o n m e n t s .  The d i f f i c u l t y
o f  d r e d g i n g  in an a r b o r e a l  h a b i t a t  r e s u l t e d  in f ewer  and more w i d e l y  
spa c e d  c a n a l s  and s p o i l  b a n k s .  L o c a l i t i e s  s e l e c t e d  f o r  t h e  f r e s h  swamp 
s p o i l  bank s t u d y  a r e  n e a r  t h e  towns o f  V a l e n t i n e ,  Lower V a c h e r i e ,  Houma, 
and L a f i t t e ,  w h i l e  f r e s h  marsh s p o i l  bank s i t e s  a r e  w e s t  o f  B e l l e  Amie.  
S i t e s  f o r  t h e  b r a c k i s h  marsh s p o i l  banks  a r e  l o c a r e d  a l o n g  t h e  w e s t e r n  
s i d e  o f  C a t f i s h  Lake ,  t h e  e a s t e r n  s i d e  o f  Golden Meadow, and a l o n g  t h e  
s o u t h  s i d e  o f  L i t t l e  Lake.  S po i l  banks  o f  s a l i n e  marsh e n v i r o n m e n t  a r e  
l o c a t e d  n e a r  L e e v i l l e ,  B e l l e  P a s s ,  and Pass  Fourchon ( F i g u r e s  2 9 - 3 5 ) -
F i e l d  Methods
S po i l  banks  a r e  l ong ,  na r r ow l a nd fo r ms  o cc u py i n g  a smal l  a r e a .  
Because  o f  t h e i r  unusua l  s ha p e  much t h o u g h t  was g i v e n  t o  t h e  b e s t  method 
f o r  s t u d y i n g  t h e i r  v e g e t a t i o n .  R e c o n n a i s s a n c e  o f  s e v e r a l  banks  s u g ­
g e s t e d  t h a t  t h e  g r e a t e s t  d i f f e r e n c e s  in p l a n t  s p e c i e s  and d i s t r i b u t i o n  
o c c u r r e d  a c r o s s  t h e  w i d t h  o f  t h e  s p o i l  bank .  The c ha nge s  in p l a n t  s p e ­
c i e s  t h u s  a p p e a r e d  t o  be r e l a t e d  t o  e l e v a t i o n a l  d i f f e r e n c e s ,  i n d i c a t i n g  
a c l o s e  r e l a t i o n s h i p  be tween p l a n t  z o n a t i o n ,  e l e v a t i o n ,  and h y d r o p e r i o d .  
From t h i s  p r e l i m i n a r y  i n f o r m a t i o n  came t h e  d e c i s i o n  t o  use  t h e  l i n e  
t r a n s e c t  method t o  s t u d y  s p o i l  bank v e g e t a t i o n .
B r i e f l y ,  t h e  l i n e  t r a n s e c t  method i n v o l v e s  l a y i n g  a me asure d  t a p e  
a c r o s s  t h e  w i d t h  o f  t h e  s p o i l  bank p e r p e n d i c u l a r  t o  t h e  c a n a l .  The 
i n d i v i d u a l  p l a n t s  which  o v e r l i e ,  u n d e r l i e  o r  t ouc h  t h e  t a p e  a r e  r e ­
c o r d e d .  Ba r eg r ound  a r e a s  a r e  r e c o r d e d  in t h e  same manner .  Each s u b ­
s t r a t u m ,  h e r b ,  s h r u b ,  o r  t r e e  i s  sampled s e p a r a t e l y .  The r e l a t i v e  
domi nance ,  o r  mean c o v e r  v a l u e ,  d e r i v e d  f o r  each  p l a n t  s p e c i e s  f rom 
t h e  l i n e  t r a n s e c t  method i s  i nde xe d .  T h i s  q u a n t i t a t i v e  v a l u e  can be 
used  in s e v e r a l  b i o g e o g r a p h i c a 1 f o r m u l a e  t o  i l l u s t r a t e  p l a n t
7 0
■ P 6 S
YTfsS 'D0 2 7 ’ * 3  0 " V i
Bri l l  "
/ / /  7  -
'/?  / > /  I XV  . .. ' 'A r i l l  Hole
F S - 3 0
L-
31 <"
^ ^ V y  
V - ,
| / '  27  \U
-w\28\/ '  f  ■"
'i .̂Nyrah^ .̂ '  267
/15® 25 >n
?4 * 4  ■^sey
F5- 01FS-TO I'Drill Hnlf
jSaS-WelJ
i <* :
VaJ^ntine
V /
- / a// 16 /
x/ - / j ay  \ t /
“Wellt j^' & 
l i o n  ’ >i
 Lttdfevine
CUT OFF,  LA.  ( U. S . G. S .  TOP.  MA P )  1 : 6 2 , 5 0 0 ;  1 9 6 3 .
1 ifau6fie"̂ oints. 2f-
- - -  -  .  I
T _13_S 
T 14 Sr  -  rv.
S - 2  v
3-* -  I--.
!*V j j- jjpr--  -
3-|3;A X^siilfctt'^-'r'
*4FS--15
HA IE CHEVREHH
T 
I 
I
. . ii; -,_. " i4
r -  •‘""'Vx St jLawT6rtt»Ch JU- —  -  — i
_  T >  -(Sir) T~
f  F  *  '~U6ws M- X 6 -X .:- ...-m* i  *- ■ - 1
_  - tOH ,vdljj5K-.“ .V/"- ISjis Welt?.:t-=^JJl7
Fv .■y_r -
"1 ■' . -  1  ‘ •«!:“ •.?f -Ai*. _»o. • & . -r_=Ai . ^
-  .9§re?*ft^ te*-s '*• atfvt:
LAC DES A L L E M A N D S ,  LA.  ( U . S . G . S .  T OP .  M A P )  1 : 6 2 , 5 0 0 ;  1 9 6 2 .
L o c a t i o n  o f  s p o i l  b a n k s  i n V a l e n t i n e  a n d  L o w e r  V a l c h e r i e ,  L o u i s i a n a ,  in 
a  f r e s h w a t e r  s w a m p  e n v i r o n m e n t  (FS) .  N u m b e r s  d e n o t e  a g e  o f  s p o i l  
b a n k s ,  a s  o f  1 9 7 4 .
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BARATARI A,  LA.  ( U . S . G. S .  TOP.  M A P )  1 : 6 2 , 5 0 0 ;  1 9 6 4
L o c a t i o n  o f  s p o i l  b a n k s  i n H o u m a  a n d  L a f i t t e ,  L o u i s i a n a  i n a f r e s h w a t e r  
s w a m p  e n v i r o n m e n t  (FS)  a n d  t h e  l o c a t i o n  o f  t h e  f r e s h w a t e r  s w a m p  
w e t l a n d  s o i l  s a m p l e  ( • ) .  N u m b e r s  d e n o t e  a g e  o f  s p o i l  b a n k s ,  a s  o f  1 9 7 4 .
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LAKE FELICITY,  LA.  ( U. S . G. S .  TOP.  MA P )  1 : 6 2 , 5 0 0 ;  1 9 6 4 .
L o c a t i o n  o f  s p o i l  b a n k s  i n B u l l y  C a m p  a r e a ,  n e a r  B e l l e  A m i e ,  L o u i s i a n a  in a f r e s h  ma  rs h e  n vi  ro n me  n t 
( FM) .  N u m b e r s  d e n o t e  a g e  o f  s p o i l  b a n k s ,  a s  o f  1 9 7 4 .  A l s o  s h o w n  a r e  t h e  s e m i - i m p o u n d e d  a r e a ,  
t h e  N W  t o  SE d r a i n a g e  w h i c h  h a s  b e e n  b l o c k e d  b y  t h e  G r a n d  B a y o u  C a n a l  a n d  o t h e r  c a n a l s  in t h e  
a r e a ,  a n d  t h e  l o c a t i o n s  o f  t h e  w e t l a n d  s o i l  s a m p l e s ,  i n t h e  f o l l o w i n g  p l a n t  c o m m u n i t i e s :  
M a i d e n c a n e ,  ( M) ,  B u l l t o n g u e  (BT) ,  a n d  B a c o p a - P l u c h e a  ( BP) .
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LAKE FELICITY,  LA.  ( U . S . G. S .  TOP.  M A P )  1 : 6 2 , 5 0 0 ;  1 9 6 4
BARATARIA,  LA. ( U . S . G. S .  TOP.  MA P )  1 : 6 2 , 5 0 0 ;  1 9 6 4 .
L o c a t i o n  o f  s p o i l  b a n k s  n e a r  C a t f i s h  L a k e  a n d  Li t t l e  L a k e  i n a b r a c k i s h  
m a r s h  e n v i r o n m e n t  ( BM) .  N u m b e r s  d e n o t e  a g e  o f  s p o i l  b a n k s ,  a s  o f  
1974 .  F i g u r e  32
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G O L D E N  M E A D O W  F A R MS  A N D  M I N K  B A Y O U ,  LA.  ( U . S . G. S .  TOP.  
M A P S )  1 : 2 4 , 0 0 0  RE DU CE D TO 1 : 6 2 , 5 0 0 ;  1 9 5 6  A N D  1 9 5 7 .
L o c a t i o n  o f  s p o i l  b a n k s  s o u t h  o f  Li t t l e  L a k e  a l o n g  K i n g ’ s R i d g e  
i n a b r a c k i s h  m a r s h  e n v i r o n m e n t  ( B M ) .  N u m b e r s  d e n o t e  a g e  o f  
s p o i l  b a n k s ,  a s  o f  1 9 7 4 .
F i g u r e  3 3
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MI N K  B A Y O U  A N D  LEEVILLE,  LA.  ( U . S . G. S .  TOP .  M A P S )  1 : 2 4 , 0 0 0  REDUCED TO
1 : 6 2 , 5 0 0 ;  1 9 5 7 .
L o c a t i o n  o f  s p o i l  b a n k s  n e a r  L e e v i l l e  i n b r a c k i s h  a n d  s a l i n e  m a r s h  
e n v i r o n m e n t s  ( B M a n d  S M ,  r e s p e c t i v e l y )  a n d  t h e  l o c a t i o n  o f  t h e  b r a c k i s h  
m a r s h  s o i l  s a m p l e  (® ).
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BELLE P A S S  A N D  LEEVILLE,  LA.  ( U . S . G . S .  TOP.  M A P S )  1 : 2 4 , 0 0 0  
R E DU CE D TO 1 : 6 2 , 5 0 0 ;  1 9 5 3  A N D  1 9 5 7 .
L o c a t i o n  o f  s p o i l  b a n k s  n e a r  B e l l e  P a s s  i n a s a l i n e  m a r s h  
e n v i r o n m e n t  ( S M)  a n d  t h e  l o c a t i o n  o f  t h e  s a l i n e  m a r s h  s o i l  
s a m p l e  (©). N u m b e r s  d e n o t e  a g e  o f  s p o i l  b a n k s ,  a s  o f  1 9 7 4 .  
A l s o  s h o w s  l o c a t i o n  o f  i m p o u n d e d  s t u d y  a r e a .
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s u c c e s s i o n a l  t r e n d s  and t o  compare s p o i l  b a n k s .  In g e n e r a l ,  t h e  b i o g e o -  
g r a p h i c a l  f o r m u l a e  used f o r  v e g e t a t i o n a l  a n a l y s i s  in t h i s  s t u d y  i n c l u d e :  
Bray and C u r t i s '  Index o f  S i m i l a r i t y  o r  D i s s i m i l a r i t y  ( 1 9 5 7 ) ,  Community 
O r d i n a t i o n  A n a l y s i s  (Cox,  1976) ,  Shannon-Wiener  D i v e r s i t y  Index (Cox,  
1976) ,  and Evenness  Va l ues  ( P i e l o u ,  1969) ,  a l l  o f  which  a r e  commonly 
used by p l a n t  g e o g r a p h e r s  and e c o l o g i s t s  (Odum, 1971;  T i v y ,  1971;  
S i ccama ,  1972;  Kel l man ,  1975) (Appendix 1) .  In o r d e r  t o  o b t a i n  a b e t t e r  
e s t i m a t e  o f  c o v e r ,  t h e  number o f  t r e e s  on e a c h  s p o i l  bank ,  p l u s  t h e i r  
d i a m e t e r  a t  b r e a s t  h e i g h t  (DBH) were  a l s o  r e c o r d e d .
In o r d e r  t o  d e t e r m i n e  t h e  number o f  l i n e  t r a n s e c t s  r e q u i r e d  p e r  
s p o i l  bank ,  s e v e r a l  s p o i l  banks  in d i f f e r e n t  w e t l a n d  e n v i r o n m e n t s  were  
each  t r a n s e c t e d  a t  t h r e e  d i f f e r e n t  p l a c e s  a l o n g  t h e  bank.  These  t r a n ­
s e c t s  were  compared t o  each  o t h e r  u s i n g  Bray and C u r t i s '  Index o f  S i m i ­
l a r i t y .  A v a l u e  o f  70 p e r c e n t  o r  g r e a t e r  s i m i l a r i t y  i s  g e n e r a l l y  a c ­
c e p t e d  by p l a n t  b i o g e o g r a p h e r s  and e c o l o g i s t s  t o  mean t h a t  two s t a n d s ,  
o r  in t h i s  c a s e  two s p o i l  bank t r a n s e c t s ,  a r e  as  s i m i l a r  t o  each  o t h e r  
as  can be e x p e c t e d  g i v e n  c e r t a i n  p h y s i o g r a p h i c ,  e d a p h i c ,  and h y d r o l o g i c  
v a r i a t i o n s ,  and c o n s i d e r i n g  s amp l in g  e r r o r  (Bue l l  e t  a l . ,  1971;  Sicamma,  
1973;  Monte,  1973) .  In t h a t  r e p l i c a t e  t r a n s e c t  d a t a  t a k e n  from i n d i ­
v i d u a l  s p o i l  banks d e m o n s t r a t e d  I n d i c e s  o f  S i m i l a r i t y  r a n g i n g  from 72-79 
p e r c e n t ,  and t h a t  c o m p a r a b l e  d a t a  f rom a d d i t i o n a l  banks  o f  t h e  same age  
in t h e  same l o c a l i t i e s  p r o v i d e d  s i m i l a r i t y  v a l u e s  o f  77-81 p e r c e n t ,  i t  
was f e l t  t h a t  one  s e t  o f  t r a n s e c t  d a t a  p e r  s p o i l  bank o f  any g i v e n  age 
w i t h i n  a g i v e n  w e t l a n d  e n v i r o n m e n t  would p r o v i d e  s u f f i c i e n t ,  v a l i d ,  
s u c c e s s i o n a l  d a t a .
O t h e r  f i e l d  me a s u r e men t s  i n c l u d e d  r e c o r d i n g  t h e  w i d t h s  o f  t h e
b a n ks ,  d r awi ng  t o p o g r a p h i c  and v e g e t a t i o n  p r o f i l e s  by v i s u a l l y  e s t i ­
ma t i n g  t h e  h e i g h t  o f  t h e  bank above  t h e  s u r r o u n d i n g  marsh o r  swamp l e v e l ,  
and p h o t o g r a p h i n g  e ac h  s p o i l  bank.  A l s o ,  p l a n t  s pe c i me ns  were  c o l l e c t e d  
f o r  i d e n t i f i c a t i o n  p u r p o s e s .  I d e n t i f i c a t i o n  was bas ed  on C o r r e l l  and 
C o r r e l l  ( 1 9 72 ) ,  R a d f o r d ,  A h l e s ,  and Bel l  ( 1 9 6 8 ) ,  Brown (19^5 and 1972) ,  
F e r n a l d  ( 1 9 5 0 ) ,  and H i t c h c o c k  (1950 ) .  At a p p r o x i m a t e l y  t he  c e n t e r  o f  
e a c h  bank a s o i l  s ampl e  was t a k e n  u s i n g  an 8 inch long x 3 inch d i a m e t e r  
me t a l  c o r e .  In a d d i t i o n ,  s o i l  s ampl es  were  t a k e n  w i t h i n  t h e  w e t l a n d s  
p r o p e r  f o r  c o m p a r i s on  w i t h  t h o s e  o f  t h e  a d j a c e n t  s p o i l  b a n ks .  These  
sampl e s  were  a i r - d r i e d  and s e n t  t o  t h e  Wi l son  S o i l s  T e s t i n g  L a b o r a t o r y  
a t  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  Baton Rouge,  f o r  pH, p e r c e n t  s a l t s ,  p e r ­
c e n t  o r g a n i c  m a t t e r ,  and s o i l  t e x t u r e  d e t e r m i n a t i o n s  (Appendix  2 ) .
These  s o i l  a n a l y t i c a l  methods  a r e  d e s c r i b e d  in B r u p b a c h e r ,  Bonner ,  and 
S e d b e r r y  (1968) .
S e l e c t i n g  a Bo t t oml a nd  Hardwood F o r e s t  S i t e
The wor k i ng  h y p o t h e s i s  o f  t h i s  s t u d y  i s  t h a t  p l a n t  s u c c e s s i o n  on 
s p o i l  banks  p r o c e e d s  toward  a b o t t o m l a n d  hardwood f o r e s t  c l i m a x .  I t  
has  been d e m o n s t r a t e d  t h a t  in t h e  M i s s i s s i p p i  D e l t a ,  b o t t o m l a n d  hardwood 
f o r e s t s  a r e  found  on l e v e e s  a t  a p p r o x i m a t e l y  f i v e  t o  t e n  f e e t  above  s ea  
l e v e l .  F u r t h e r m o r e ,  r i d g e  bo t t om f o r e s t s ,  commonly found be t ween t e n  
and t w e n t y  f e e t  above  mean sea  l e v e l ,  w i l l  r e p l a c e  t h e  b o t t o m l a n d  h a r d ­
wood a s s e m b l a g e s  ( Braun ,  1950) .  The s p o i l  bank l o c a l i t i e s  s e l e c t e d  f o r  
t h i s  s t u d y  had w e t l a n d  e l e v a t i o n s  r a n g i n g  from mean sea  l e v e l  t o  f i v e  
f e e t  above  mean sea  l e v e l .  S i n c e  t h e  s p o i l  banks  a v e r a g e d  o n l y  t h r e e  
f e e t  above  t h e  w e t l a n d s  p r o p e r ,  and d i d  n o t  e x c e e d  an e l e v a t i o n  o f  e i g h t  
f e e t  above  mean s e a  l e v e l ,  s u c c e s s i o n  on t h e s e  banks  i s  e x p e c t e d  t o  be
t oward  a b o t t o ml a n d  hardwood f o r e s t .  I t  was n e c e s s a r y  t h e r e f o r e ,  t o  
f i n d  a b o t t o m l a n d  hardwood f o r e s t  t o  s t u d y  t o  p r o v i d e  t h e  n e c e s s a r y  
f r amework  f o r  s u c c e s s i o n  a n a l y s i s .
In t h e  Bayou L a f o u r c h e  a r e a ,  b o t t o m l a n d  hardwood f o r e s t s  a r e  
found on t h e  l e v e e s  be t ween t h e  towns o f  B e l l e  Amie and V a l e n t i n e .  Nor th  
o f  V a l e n t i n e  t h e  l e v e e s  a r e  o v e r  t e n  f e e t  above  mean s ea  l e v e l  and d e v e l ­
op r i d g e  bo t t om f o r e s t s .  I t  s h o u l d  be n o t e d  t h a t  b o t h  t y p e s  o f  f o r e s t s  
have  been e x t e n s i v e l y  c l e a r e d  a l o n g  Bayou L a f o u r c h e  due t o  p o p u l a t i o n  
and a g r i c u l t u r a l  p r e s s u r e s  on t h e  l e v e e s  b r o u g h t  a b o u t  by t h e  s h o r t a g e  
o f  a r a b l e ,  d r y  l a n d .  Thus ,  s e l e c t i o n  o f  a b o t t om l a n d  hardwood f o r e s t  
s i t e  f o r  t h i s  s t u d y  was l i m i t e d  t o  o n l y  a few p o s s i b l e  c h o i c e s .
C o l o r  i n f r a r e d  p h o t o g r a p h s  o f  t h e  Bayou L a f o u r c h e  r e g i o n  were  used 
t o  i s o l a t e  p o t e n t i a l  s i t e s .  The f i n a l  s e l e c t i o n  was b as ed  on f i n d i n g  a 
r e l a t i v e l y  l a r g e ,  u n a l t e r e d ,  and r e l a t i v e l y  a c c e s s i b l e  s t a n d  o f  b o t t o m ­
l a nd  hardwood f o r e s t .  Such a s t a n d ,  c o n s i s t i n g  o f  a p p r o x i m a t e l y  two 
hundr ed  a c r e s  and a t  an e l e v a t i o n  o f  a p p r o x i m a t e l y  s even  f e e t  above  
mean s ea  l e v e l ,  was l o c a t e d  j u s t  w e s t  o f  t h e  town o f  Cut  O f f ,  L o u i s i a n a .  
Sampl ing  me thods  f o r  t h i s  l o c a l i t y  were  c o n s i s t e n t  w i t h  t h o s e  used  f o r  
t h e  s p o i l  bank a n a l y s i s .  Thus ,  t h e  i n f o r m a t i o n  c o l l e c t e d  f rom t h i s  s i t e  
p r o v i d e d  a means f o r  compar ing  s p o i l  bank v e g e t a t i o n  w i t h  i t s  a n t i c i ­
p a t e d  f u t u r e  c l i m a x  v e g e t a t i o n ,  t h e  b o t t o m l a n d  hardwood f o r e s t .
P l a n t  B i oge og r a phy  o f  S po i l  Banks
The Genera l  Ap p e a r an c e  o f  Spo i l  Bank V e g e t a t i o n :  S p e c i e s  Composi ­
t i o n ,  V e g e t a t i o n a l  L a y e r i n g ,  and D u r a t i o n  o f  L i f e  Form S t a g e s
Dr edg i ng  r e s u l t s  in p a r t  o f  t h e  w e t l a n d s  b e i n g  r e p l a c e d  by open 
w a t e r  in t h e  form o f  a c a n a l .  At t h e  same t i m e ,  t h e  w e t l a n d  h a b i t a t
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i m me d i a t e l y  a d j a c e n t  t o  t h e  cana l  i s  b u r i e d  u nde r  s p o i l  f rom t h e  d r e d g ­
ing p r o c e s s .  T h i s  s p o i l  may be s p r e a d  o u t  on b o t h  s i d e s  o f  t h e  cana l  
and a c h i e v e  a w i d t h  o f  o v e r  120 f e e t  me asure d  f rom t h e  edge  o f  t h e  c a n a l ,  
and a t t a i n  h e i g h t s  o f  f rom 1 t o  6 f e e t  above  t h e  o r i g i n a l  w e t l a n d s .
Once t h e  s p o i l  has  d r i e d  and has  t o  some e x t e n t  become c o mp a c t e d ,  t h e  
s t a g e  i s  s e t  f o r  t h e  i n v a s i o n  o f  up l a nd  p l a n t s .  T h i s  b e g i n s  t he  p r o c e s s  
o f  s u c c e s s i o n  toward  a b o t t o m l a nd  hardwood f o r e s t ,  and g i v e s  r i s e  t o  a 
new h a b i t a t  w i t h i n  t h e  w e t l a n d  e n v i r o n m e n t  wh i ch  w i l l  s u p p o r t  a v e g e t a ­
t i o n  d r a m a t i c a l l y  d i f f e r e n t  in b o t h  d i v e r s i t y  and s p e c i e s  c o m p o s i t i o n  
from t h a t  o f  t h e  a d j a c e n t  w e t l a n d s .
The f o l l o w i n g  p a r a g r a p h s  summar ize  t h e  g e n e r a l  a p p e a r a n c e ,  and 
domi nan t  s p e c i e s  c h a r a c t e r i s t i c s  o f  t h e  v a r i o u s  age  s p o i l  banks  t r a n ­
s e c t e d  in each  o f  t h e  f o u r  w e t l a n d  h a b i t a t s .
Al s o  i n c l u d e d  i s  a d i s c u s s i o n  o f  v e g e t a t i o n  l a y e r i n g  and d u r a t i o n  
o f  l i f e  form s t a g e s  on t h e  s p o i l  b a n ks .  G e n e r a l i z e d  v e g e t a t i o n a l  p r o ­
f i l e s  f o r  a l l  s p o i l  banks  were  drawn (Appendix  3) and may be compared 
t o  s e l e c t e d  s p o i l  bank  p h o t o g r a p h s  (Appendix  h)  o r  t h e  i n d i v i d u a l  p l a n t  
s p e c i e s  l i s t  f o r  e a c h  bank (Appendix  5 ) .
S a l i n e  Marsh Spo i l  Bank V e g e t a t i o n
In t h e  s a l i n e  ma r s h ,  t h e  newly c r e a t e d  one  y e a r  o l d  s p o i l  bank 
b e g i n s  i t s  s u c c e s s i o n a l  h i s t o r y  do mi na t e d  by s a l t m a r s h  g r a s s .  However ,  
a l m o s t  one  h a l f  o f  t h e  bank i s  b a r e g r o u n d .  The p r e s e n c e  o f  t h i s  homog­
enous  l i f e  form on t h e  newly formed bank r e s u l t s  f rom t h e  i n i t i a l  h i gh  
s a l t  c o n t e n t  o f  t h e  s p o i l .
S a l t  t o l e r a n t  s p e c i e s  a r e  t h e r e f o r e  s e l e c t e d  f o r ,  b u t  a s  l e a c h i n g  
o f  t h e  s p o i l  p r o g r e s s e s  t h e  s a l t  c o n t e n t  o f  t h e  newly c r e a t e d  s p o i l
d e c r e a s e s  and p r e p a r e s  t h i s  h a b i t a t  f o r  l e s s  s a l t  t o l e r a n t  p l a n t s  
(Appendix 2 ) .
Dur ing t h e  s e c o n d  and t h i r d  y e a r s  o f  t h e  s p o i l  b a n k ' s  e x i s t e n c e ,  
s a l t m a r s h  g r a s s  i s  r e p l a c e d  by such domi nan t  s p e c i e s  as  s a l t meadow g r a s s ,  
s a l t  g r a s s ,  and a few s c a t t e r e d  h e r b s  and smal l  s h r u b s .  By t h e  t i me  t h a t  
t h e s e  s p o i l  banks  have  a c h i e v e d  an age  o f  f o u r  t o  f i v e  y e a r s ,  t h e y  t a k e  
on an a p p e a r a n c e  o f  a c a r p e t  w i t h  two t o  t h r e e  f o o t  t a l l  s a l t meadow 
g r a s s ,  o c c a s i o n a l l y  b r oken  by t h e  p r e s e n c e  o f  s i l v e r l i n g  ( Bacchar  i s 
ha l imi  f o l i a ) .
The t e n  y e a r  o l d  s p o i l  bank p r o v i d e s  a s t r i k i n g  c o n t r a s t  when 
compared t o  t h o s e  o f  a y o u n g e r  a g e .  By now, much o f  t h e  s a l t  has  been 
l e a c h e d  f rom t h e  s p o i l ,  and an i n c i p i e n t  o r g a n i c  s o i l  h o r i z o n  fo rms .
T h i s  bank i s  do mi na t e d  by t a l l  s h r u b s  c o n s i s t i n g  o f  s i l v e r l i n g  and marsh 
e l d e r  ( Iva f r u t e s c e n s ) . Marsh e l d e r ,  which  i s  more s a l t  t o l e r a n t  t ha n  
s i l v e r l i n g ,  i s  commonly found a l o n g  t h e  edge  o f  t h e  s p o i l  bank w h i l e  
s i l v e r l i n g  i s  r e s t r i c t e d  t o  t h e  c e n t e r  o f  t h e s e  banks .
The f i f t e e n  y e a r  o l d  bank shows l i t t l e  v e g e t a t i o n a l  change  when 
compared t o  t h e  t e n  y e a r  o l d  bank.  The most  a p p a r e n t  d i f f e r e n c e  i s  t he  
i n c r e a s e d  d e n s i t y  o f  t h e  s h r u b  l a y e r .
At an age o f  t w e n t y  y e a r s ,  t h e  s p o i l  bank i s  c o m p l e t e l y  co v e r e d  
w i t h  a dens e  s h r u b  l a y e r  c o n s i s t i n g  p r i m a r i l y  o f  t e n  f o o t  t a l l  marsh 
e l d e r  and s i l v e r l i n g .  T h i s  s h a d i n g  r e d u c e s  t h e  amount  o f  s a l t meadow 
g r a s s .  On t h e  e d g e s  o f  t h e  bank h e l i o p h y t i c  h e r b s  such  as  g o l d e n r o d  
and pokeweed ( P h y t o l a c c a  a m e r i c a n a ) a r e  found  g r owi ng .  In a d d i t i o n ,  
l a y e r i n g  becomes e v i d e n t ,  f o r  p r o j e c t i n g  above  t h e  s h r ub  canopy ,  a r e  
t o o t h a c h e  t r e e s  (Z a n t h o x y 1em c l a v a - h e r c u l i  s)  which  have h e i g h t s  o f
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a p p r o x i m a t e l y  f i f t e e n  f e e t  and d i a m e t e r s  as  g r e a t  as  e i g h t  i nc hes  DBH.
Once a s p o i l  bank a c h i e v e s  an age  o f  t w e n t y - f i v e  y e a r s  i t s  o v e r ­
a l l  a p p e a r a n c e  r ema ins  s i m i l a r  t o  t h a t  o f  t h e  t wen t y  y e a r  o l d  s p o i l  
bank ,  e x c e p t  f o r  a p r e p o n d e r a n c e  o f  v i n e s ,  e s p e c i a l l y  m e l o n e t t e  ( Mel - 
o t h r i a  p e n d u l a ) on t h e  o l d e r  bank .  On c o a s t a l  s p o i l  b a n k s ,  however ,  
b l a c k  mangrove (A v i c e n n i a  g e r m l n a n s ) a p p e a r s  on t h e  t w e n t y - f i v e  y e a r  
o l d  banks .
The v e g e t a t i o n a l  c h a r a c t e r  o f  a t h i r t y  y e a r  o l d  s p o i l  bank p r o ­
v i d e s  a d r a m a t i c  c o n t r a s t  t o  t h o s e  banks  o f  a y o u n g e r  age  in t h e  s a l i n e  
marsh .  By now t o o t h a c h e  t r e e s ,  w i t h  d i a m e t e r s  as  g r e a t  as  t e n  i n c h e s ,  
and h a c k b e r r y  t r e e s  ( C e l t i s  l a e v i g a t a ) have  formed a we l l  d e v e l o p e d  
canopy .  Shrubs  such as  e l d e r b e r r y  (Sambucus c a n a d e n s i s ) ,  s i l v e r l i n g ,  
and marsh e l d e r  occupy  t h e  s u b c a n o p y .  Thus t h e  bank v e g e t a t i o n  demon­
s t r a t e s  l a y e r i n g ,  a c h a r a c t e r i s t i c  o f  t h e  more t e r r e s t r i a l  i n l a n d  e n v i ­
ronment .  F u r t h e r ,  p r o b a b l y  due t o  s h a d i n g ,  t h e  h e r b  l a y e r  i s  d i s c o n ­
t i n u o u s ,  b u t  ground  c h e r r y  ( P h y s a 1 i s a n g u l a t a ) and c o w - i t c h  (Ci s su s  
i nc i s a ) a r e  p r e s e n t .  The p r edomi nance  o f  t h e s e  t e r r e s t r i a l  s p e c i e s  
t h e r e f o r e ,  p r e s e n t s  a s t r i k i n g  u p l a n d  a s p e c t  in b o t h  s p e c i e s  d i v e r s i t y  
and v e g e t a t i o n a l  c o m p o s i t i o n  when compared w i t h  t h e  a d j a c e n t  s a l i n e  
m a r s h .
The change s  o v e r  t i me  o f  t h e s e  v e g e t a t i o n a l  p a t t e r n s  a r e  r e a d i l y  
o b s e r v a b l e  a s  i s  t h e  c o n t r a s t  be t ween  s a l i n e  marsh  and s p o i l  bank v e g ­
e t a t i o n  and s h a r p ,  d i s t i n c t ,  l i f e  forms (Append i xes  3 and 4;  F i g u r e  24 ) .  
The number  and v a r i e t y  o f  p l a n t  s p e c i e s  found on t h e  s p o i l  banks  in t h e  
s a l i n e  marsh a r e  a l s o  in s h a r p  c o n t r a s t  t o  t h e  r e l a t i v e l y  homogeneous 
marsh ( Ta b l e  4;  Appendix  5)-
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TABLE b
PLANT SPECIES OF SALINE MARSH SPOIL BANKS*" 
P l a n t  L i f e  Forms S p e c i e s
TREES
A v i c e n n i a  g e r mi na n s  ( Bl a ck  Mangrove)
* C e l t i s  l a e v i g a t a  ( Hackber ry)
* S a l i x  n i g r a  (Bl ack  Wi l low)
""Zanthozylum c l a v a - h e r c u l  i s  ( Too t hache  Tr ee )
SHRUBS
-’' B a c c h a r i s  h a l i m i f o l i a  ( S i l v e r l i n g )
Iva f r u t e s c e n s  (Marsh E l de r )
* L a n t an a  camara  ( Lan t ana )
*Sambucus c a n a d e n s i s  ( E l d e r b e r r y )
*Viburnum d e n t a t u m  (Arrow-wood)
VINES
* C i s s u s  i n c i s a  ( Cow- i t ch )
* C u s c u t a  c u s p i d a t a  (Dodder)
*lpomoea s a g i t t a t a  (Morning Glory)
* M e l o t h r i a  p e n d u l a  ( M e l o ne t t e )
HERBS
*Andropogon g l o m e r a t u s  (Bushy B e a r d g r a s s )  
A s t e r  s p .  ( A s t e r )
B a t i s  m a r i t i m a  ( S a l t w o r t )
B o r r i c h i a  f r u t e s c e n s  (Sea Oxeye)
Cr o t o n  p u n c t a t u s  (Cr o t on )
*Cyperus  s p .  ( F l a t s e d g e )
D i s t i c h l i s  s p i c a t a  ( S a l t g r a s s )
* E u p a t o r iu m  c a p i 1 1 i f o l i u m  (Yankeeweed) 
* Eu p a t o r i u m rugosum (Whi te  S n ak e r oo t )
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TABLE 4 - - c o n t i n u e d
P l a n t  L i f e  Forms Speci  es
HERBS
Eustoma e x a l t a t u m  ( C a t c h f 1y - g e n t i a n )
*Hel i o t r o p  i urn c u r a s s a v i c u m  ( S e a s i d e  H e l i o t r o p e )  
J un c u s  r o em e r i a n us  (Black  N e e d l e r u s h )
Limonium h a s h i i  (Sea Lavender )
Panicum v i r g a t u m  ( S w i t c h g r a s s )
P hy l a  l . a n c e o l a t a  ( No r t h e r n  F r o g - f r u i t )
P h y s a l i s  a n g u l a t a  (Ground Cher ry)
P h y t o l a c c a  a m e r i c a n a  (Pokeweed)
P l u c h e a  ca mp h o r a t a  (Camphorweed)
S a l i c o r n i a  b i g e l o v i i  (Bige low G l a s s w o r t )  
“ S o l i d a g o  sp .  (Goldenrod)
S p a r t i n a  a l t e r n i f l o r a  ( S a l t m a r s h  Grass )  
:VS p a r t i n a  c y n o s u r o i d e s  (Big C o r d g r a s s )
S p a r t i n a  p a t e n s  (Sal tmeadow Grass )
T e r r e s t r i a l  s p e c i e s  
Marsh s p e c i e s  
T o t a l  s p e c i e s
23 (64%)
13
36
* S p e c i e s  n o t  n o r m a l l y  found in t h i s  marsh e n v i r o n m e n t  o r  t e r r e s t r i a l  
s p ec  i e s .
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S i x t y - f o u r  p e r c e n t ,  o r  23 o u t  o f  36,  o f  t h e  p l a n t s  found on t h e s e  
s p o i l  banks  a r e  c h a r a c t e r i s t i c  o f  u p l a n d ,  d r y ,  t e r r e s t r i a l ,  v e g e t a t i o n  
and a r e  n o t  common t o  s a l i n e  mars hes  ( Ta b l e  k ) . Thus ,  once  t h e  s p o i l  
bank has  unde r gone  p r o g r e s s i v e  l e a c h i n g  and deve l opmen t  o f  an o r g a n i c  
s o i l  h o r i z o n ,  t h i s  h a b i t a t  i s  open f o r  i n v a s i o n  o f  up l a nd  s p e c i e s .  In 
summary t h e  s u c c e s s i v e  i n v a s i o n  on s a l i n e  marsh s p o i l  banks  can be r e c ­
o g n i z e d  by s i x  d i s t i n c t  s e r a i  s t a g e s :  (1) S a l t m a r s h  g r a s s  s t a g e ;
(2) G r a s s / h e r b  s t a g e ;  (3) G r a s s / h e r b ,  s c a t t e r e d  s h r ub  s t a g e ;  (4) Shrub 
s t a g e ;  (5) S hr ub ,  s c a t t e r e d  t r e e  s t a g e ;  and (6) T r e e ,  s h r u b ,  v i n e  s t a g e .  
These  s e r a i  s t a g e s  a r e  t h e  i n d i v i d u a l  t r a n s i t o r y  p l a n t  a s s e m b l a g e s  which  
r e p l a c e  one a n o t h e r  a s  t h e  v e g e t a t i o n  s u c c e e d s  t o  a c l i ma x  s t a g e  (Odum,
1971) .
B r a c k i s h  Marsh S po i l  Bank V e g e t a t i o n
In t h e  b r a c k i s h  ma r s h ,  t h e  one y e a r  o l d  s p o i l  bank d e m o n s t r a t e s  a 
s e r a i  s t a g e  which  i s  s l i g h t l y  advanced  when compared t o  t h a t  o f  i t s  s a ­
l i n e  marsh c o u n t e r p a r t .  The one  y e a r  bank in t h i s  e n v i r o nm e n t  i s  c h a r ­
a c t e r i z e d  by p a t c h e s  o f  s a l t meadow g r a s s  t o g e t h e r  w i t h  o c c a s i o n a l  smal l  
s i l v e r l i n g  s h r u b s ,  and s t r e t c h e s  o f  b a r e g r o u n d .
Dur ing  t h e  s p o i l  b a n k s '  s econd  and t h i r d  y e a r s  s a l t meadow g r a s s  
i s  i nva ded  by s a l t  g r a s s  t o  a p o i n t  where  t h e s e  two g r a s s e s  a c h i e v e  
c o - do mi na n c e  and o c c u p y  some 70 p e r c e n t  o f  t h e  b a n k s .  The p r e s e n c e  o f  
s i l v e r l i n g  becomes  i n c r e a s i n g l y  e v i d e n t ,  and by t h e  f i f t h  y e a r  i t  i s  
t h e  domi na n t  s p e c i e s  p r e s e n t .  On t h e  f i v e  y e a r  o l d  bank s i l v e r l i n g  
s h r u b s  r ea c h  h e i g h t s  o f  e i g h t  t o  t e n  f e e t  and a r e  o f  such d e n s i t y  t h a t  
t h e y  a l m o s t  t o t a l l y  r e p l a c e  t h e  s a l t meadow g r a s s .  Along t h e  edge  o f  
t h e  f i v e  y e a r  o l d  b a nk ,  where  s a l t  i n t r u s i o n  and s u n l i g h t  a r e  g r e a t e s t ,
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t h e  e d a p h i c  c h a r a c t e r  o f  t h e  s p o i l  bank i s  such t h a t  marsh e l d e r  and 
g o l d e n r o d  (S o l ?dago s p . ) a r e  in e v i d e n c e .
By t h e  t i me  t h e  s p o i l  bank r e a c h e s  an age  o f  t e n  y e a r s ,  l a y e r i n g  
o f  t h e  v e g e t a t i o n  becomes e v i d e n t .  At t h i s  t i me  t h e  canopy  c o n s i s t s  o f  
s i l v e r l i n g ,  marsh e l d e r ,  w h i t e  s n a k e r o o t  ( E u pa t o r i um rugosum) and an 
o c c a s i o n a l  s a p l i n g  t o o t h a c h e  t r e e .  The u n d e r s t o r y  i s  p r i m a r i l y  made 
up o f  k n o t g r a s s  ( Paspalurn d i s t  i chum) , b l o o d b e r r y  ( Ri v i na humi 1 i s ) and 
s a l t m a r s h  mal low ( K o s t e l e t z k y a  v i r g i n i c a ) .
At an age o f  f i f t e e n  y e a r s ,  s i l v e r l i n g  i s  s t i l l  t h e  domi nan t  
s h r u b ,  b u t  a n o t h e r  t a l l  s h r u b  s p e c i e s ,  wax m y r t l e ,  ( Myr ica  c e r i f e r a ) i s  
in e v i d e n c e .  Over  t o p p i n g  t h e s e  s h r u b s  i s  t h e  t o o t h a c h e  t r e e  which  o c ­
c u p i e s  a m a j o r  p a r t  o f  t h e  canopy in t h e  f o l l o w i n g  s e r a i  s t a g e s .  Below 
t h e  s h r ub  l a y e r ,  t h e  v i n e ,  m e l o n e t t e ,  and g o l d e n r o d ,  make up t h e  domi­
n a n t s  o f  t h e  h e r b a c e o u s  s t r a t a .  Sal tmeadow g r a s s  i s  s t i l l  found on 
l o w e r - l y i n g  p o r t i o n s  o f  t h e  bank where  s a l t  i n t r u s i o n  o c c u r s .  Pokeweed 
and g round  c h e r r y  a l s o  a p p e a r  on t h i s  bank.
In c o n t r a s t  t o  t he  f i f t e e n  y e a r  o l d  s p o i l  bank ,  t h e  t w e n t y  y e a r  
o l d  bank d e m o n s t r a t e s  s e v e r a l  s i g n i f i c a n t  c ha nge s  in i t s  v e g e t a t i o n a l  
c h a r a c t e r i s t i c s .  Whi l e  t h e  canopy o f  t h i s  bank ,  a s  e x p e c t e d ,  i s  dom­
i n a t e d  by t o o t h a c h e  t r e e  and a m e r i c a n  e l m,  t h e  mos t  s i g n i f i c a n t  change  
i s  in t h e  s h r ub  l a y e r .  Here ,  s i l v e r l i n g  has  been r e p l a c e d  by e l d e r ­
b e r r y  a s  t h e  do mi na n t  s h r u b ,  and v i n e s ,  e s p e c i a l l y  m e l o n e t t e ,  a r e  b e ­
coming i n c r e a s i n g l y  i m p o r t a n t .  In a r e a s  o f  h i gh  i n c i d e n c e  o f  l i g h t ,  
g o l d e n r o d  i s  s t i l l  p r e s e n t ,  and marsh e l d e r  may be found  in zones  o f  
s a l t  i n t r u s t i o n  a l o n g  t h e  bank m a r g i n s .
The t w e n t y - f i v e  y e a r  o l d  s p o i l  bank shows a c o n t i n u i n g  d e v e l o p m e n t
37
o f  t r e e s  in t h e  canopy l a y e r ,  w i t h  t h e  t o o t h a c h e  t r e e  m a i n t a i n i n g  i t s  
p o s i t i o n  o f  domi nance .  The a m e r i c a n  e lm,  o v e r  t oppe d  by c o m p e t i t o r s ,  
d i s a p p e a r s  d u r i n g  t h i s  s t a g e  o f  s u c c e s s i o n .  The s h r ub  l a y e r  is c h a r ­
a c t e r i z e d  by t h e  c o n t i n u e d  domi nance  o f  e l d e r b e r r y  t o g e t h e r  w i t h  a p r o ­
l i f e r a t i o n  o f  v i n e s .  Once a g a i n ,  t h e  p r e s e n c e  o f  g o l d e n r o d  and marsh 
e l d e r  can be e x p l a i n e d  by t h e i r  r e s p e c t i v e  h e l i o p h i l i c  and h a l i o p h i l i c  
cha r a c t e r  i s t  i c s .
As compared t o  t h e  p r e v i o u s  s e r a i  s t a g e s ,  t h e  t h i r t y  y e a r  o l d  
s p o i l  bank d e m o n s t r a t e s  some r a t h e r  d r a m a t i c  v e g e t a t i o n a l  c h a n g e s ,  e s ­
p e c i a l l y  in t h e  s p e c i e s  o c c u p y i n g  t h e  canopy l a y e r .  T r e e s  in t h e  canopy 
o f  t h i s  bank c o n s i s t s  o f  h a c k b e r r y ,  w i t h  a d i a m e t e r  o f  2k  i n c h e s ,  b l a c k  
w i l l o w  (S a l i x  n i g r a ) ,  which  has  a d i a m e t e r  o f  8 i n c h e s ,  t o o t h a c h e  t r e e  
w i t h  a d i a m e t e r  o f  3 i n c h e s ,  and c h i n a b e r r y  (Mel i a  a z e d a r a c h ) which 
shows a d i a m e t e r  o f  k  i n c h e s .  By now, t h e  canopy has  a c h i e v e d  a h e i g h t  
o f  some t h i r t y  f e e t  above  t h e  s p o i l  bank and i s  b e g i n n i n g  t o  d e m o n s t r a t e  
a d e c i d e d  u p l a n d ,  t e r r e s t r i a l  a s p e c t ,  e s p e c i a l l y  when compared t o  t he  
a d j a c e n t  b r a c k i s h  ma r s h .  F u r t h e r ,  t h e  s h r ub  l a y e r ,  s t a n d i n g  some 
t we l v e  f e e t  above  t h e  s p o i l  bank f l o o r ,  has  begun t o  show a mixed 
a s p e c t ,  w i t h  s i l v e r l i n g ,  c h i n a b e r r y ,  e l d e r b e r r y ,  and s e v e r a l  d i f f e r e n t  
v i n e s  c o n t r i b u t i n g  t o  i t s  d i v e r s i t y .  Domina t ing  t h e  h e r b  l a y e r  a r e  
w h i t e  s n a k e r o o t ,  g o l d e n r o d ,  and b l o o d b e r r y .
The c o n t r a s t  be t ween  b r a c k i s h  marsh and t h e  a d j a c e n t  s p o i l  bank 
v e g e t a t i o n  i s  v i s u a l l y  n o t i c e a b l e  o v e r  t i me  ( Appendixes  3 and k;  F i g u r e  
23 ) .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  in t h e  b r a c k i s h  marsh ,  t w e n t y - t w o  
o f  t h e  t h i r t y - o n e ,  o r  71 p e r c e n t  o f  t h e  p l a n t  s p e c i e s  found on t h e s e  
s p o i l  banks  a r e  t e r r e s t r i a l  in c h a r a c t e r  ( T a b l e  5;  Appendix  5 ) .  These
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TABLE 5
- t .
PLANT SPECIES OF BRACKISH MARSH SPOIL BANKS 
P l a n t  L i f e  Forms Sp e c i e s
TREES
* C e l t i s  l a e v i g a t a  (Hackber ry )
*Mel i a  a z e d a r a c h  ( C h i n a b e r r y )
* S a l i x  n i g r a  (Black  Wi l low)
*Ulmus a m er i c a n a  (American Elm)
* Z a n t h o x y 1 urn c l a v a - h e r c u l i s  ( To o t ha c h e  Tr ee )
SHRUBS
B a c c h a r i s  h a l i m i f o l i a  ( S i l v e r l i n g )
* 11 ex v o m i t o r i a  (Yaupon)
Iva f r u t e s c e n s  (Marsh E l d e r )
* L a n t a n a  camara  ( Lan t ana )
*Myr ica  c e r i f e r a  (Wax My r t l e )
*Sambucus c a n a d e n s i s  ( E l d e r b e r r y )
VINES
*Ampel ops i s  a r b o r e a  ( Pe p p e r v i n e )
*Ampel ops i s  c o r d a t a  (Ampelops i s )
* C i s s u s  i n c i s a  ( Cow- i t ch )
C u s c u t a  c u s p i d a t a  (Dodder)
Ipomoea s a g i t t a t a  (Morning Glory)
* M e l o t h r i a  pe n d u l a  ( M e l o n e t t e )
HERBS
* A s t e r  s p .  ( A s t e r )
*Cyperus  s p .  ( F l a t s e d g e )
D i s t i c h l i s  s p i c a t a  ( S a l t g r a s s )
* E u p a t o r iu m  rugosum (Whi te  S n a k e r o o t )
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TABLE 5 -~ c o n t in u e d
P l a n t  L i f e  Forms S p e c i e s
HERBS
* K o s t e l e t z k y a  v i r g i n i c a  ( S a l t m a r s h  Mallow) 
Lythrum l i n e a r e  ( S a l t m a r s h  L o o s e s t r i f e )  
*Paspa l um d i s t i c h u m  ( K n o t g r a s s )
* P h y s a l i s  a n g u l a t a  (Ground Cher ry)  
'“ P h y t o l a c c a  a m e r i c a n a  (Pokeweed)
* R i v i n a  h u m i l i s  ( B l o o d be r r y )
S a l i c o r n i a  b i g e l o v i i  (Bige low G l a s s w o r t )  
* S o l i d a g o  s p .  ( Goldenrod)
S p a r t i n a  a l t e r n i f l o r a  ( S a l t m a r s h  Grass )  
S p a r t i n a  p a t e n s  (Sa l tmeadow Gras s )
T e r r e s t r i a l  s p e c i e s  22 (71%)
Marsh s p e c i e s  9
T o t a l  s p e c i e s  31
* S p e c i e s  n o t  n o r m a l l y  found in t h i s  marsh e n v i r o n m e n t  o r  t e r r e s t r i ­
al  s p e c i e s .
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d a t a  f u r t h e r  s u p p o r t  t h e  c o n c e p t  t h a t  banks  undergo  an i n v a s i o n  o f  up l a nd  
s p e c i e s .  These  a r e  s e l e c t e d  f o r  as  t he  s a l t  c o n t e n t  o f  t h e  s o i l  d e c r e a s e s  
and t h e  e d a p h i c  c h a r a c t e r i s t i c s  germane t o  t h i s  f l o r a  d e v e l o p .
In g e n e r a l ,  t h e  s u c c e s s i o n a l  s t a g e s  e v i d e n c e d  on t h e  b r a c k i s h  
marsh s p o i l  banks  a r e  as  f o l l o w s :  (1) Bare g r ou n d ,  s a l t meadow g r a s s  
s t a g e ;  (2) S h r u b ,  g r a s s  s t a g e ;  (3) Shrub s t a g e ;  (4) T r e e ,  s h r u b  s t a g e ;  
and (5) T r e e ,  s h r u b ,  he rb  s t a g e .
*.
Fr es h  Marsh S p o i l  Bank V e g e t a t i o n
In c o n t r a s t  t o  t h e  s a l i n e  and b r a c k i s h  marsh s p o i l  bank v e g e t a ­
t i o n ,  t h e  one y e a r  o l d  s p o i l  bank in t h e  f r e s h  marsh does  n o t  have  an 
e v i d e n t  g r a s s  s e r a i  s t a g e .  I n s t e a d ,  t h e  v e g e t a t i o n  c o n s i s t s  o f  a m i x t u r e  
o f  h e r b s  and  s c a t t e r e d  smal l  s i l v e r l i n g  s h r u b s .  A l s o ,  t h e r e  i s  e v i d e n c e  
o f  c l e a r l y  d e f i n e d  z o n a t i o n .  Bacopa ,  s e d g e ,  b u l l t o n g u e ,  and w a t e r  
smar t weed ( Polygonum p u n c t a t u m ) occupy  t h e  edges  o f  t h e  banks,  w h i l e  t h e  
e l e v a t e d  ground  s u p p o r t s  a f l o r a  c o n s i s t i n g  o f  g o l d e n r o d ,  a s t e r  (A s t e r  
sj3. )  , yankeeweed (Eu p a t o r iu m cap i 1 1 i fo l  i urn) , s a l t m a r s h  ma l l ow,  and hemp 
s e s b a n i a  ( S e s b a n i a  m a c r o c a r p a ) .  In a d d i t i o n ,  w i l l o w  s e e d l i n g s  a p p e a r  on 
t h e  one  y e a r  o l d  bank ;  t h e s e  w i l l  a t t a i n  h e i g h t s  o f  t e n  t o  t w e l ve  f e e t  
and d i a m e t e r s  o f  one  and one  h a l f  i n c h e s  w i t h i n  a t h r e e  y e a r  p e r i o d .
By t h e  s econd  y e a r ,  t h e  s p e c i e s  d i v e r s i t y  on t h e  s p o i l  bank de ­
c r e a s e s  in c o m p a r i s on  w i t h  t h a t  o f  t h e  one y e a r  o l d  bank.  At t h i s  p o i n t ,  
t h e  i n c r e a s e d  d e n s i t y  o f  s h r u b s  b e g i n s  t o  " s h a d e  o u t "  t h e  more h e l i o -  
p h i l i c  s p e c i e s .  T h i s  r a p i d  d e ve l opme n t  o f  t h e  s h a d i n g  f a c t o r  becomes 
p a r t i c u l a r l y  e v i d e n t  on t h e  f o u r t h  and f i f t h  y e a r  o l d  s p o i l  b a n k s .  On 
t h e s e  s i l v e r l i n g  becomes t h e  domi nan t  p l a n t ;  i t s  domi nance  in f a c t  f u r ­
t h e r  r e d u c e s  s p e c i e s  d i v e r s i t y .  At t h e  same t i m e ,  w i l l o w  b e g i n s  t o  t a k e
i t s  p o s i t i o n  as  canopy v e g e t a t i o n .  Thus ,  i n c i p i e n t  l a y e r i n g  i s  becoming 
e v i d e n t  even a t  t h i s  e a r l y  s e r a i  s t a g e .
The t e n  y e a r  o l d  s p o i l  bank p r o v i d e s  an i n t e r e s t i n g  v e g e t a t i o n a l  
c o n t r a s t  t o  t h a t  s een  on t h e  f i v e  y e a r  o l d  bank .  At t h i s  p o i n t ,  l a y e r ­
ing becomes a s i g n i f i c a n t  a s p e c t  o f  t h e  v e g e t a t i o n  and a l l o w s  t h e  i n v a ­
s i o n  o f  more s hade  t o l e r a n t  s p e c i e s .  Bl ack  w i l l o w ,  w i t h  a d i a m e t e r  o f  
a p p r o x i m a t e l y  s even  i n c h e s ,  o c c u p i e s  t h e  p o s i t i o n  o f  t h e  canopy s p e c i e s ,  
w h i l e  e l d e r b e r r y  becomes c o - d o m i n a n t  w i t h  s i l v e r l i n g  in t h e  s h r u b  l a y e r .  
Goldenrod  becomes an i m p o r t a n t  s p e c i e s  in t h e  h e r b a c e o u s  l a y e r .  In 
a d d i t i o n ,  many o t h e r  s ha d e  t o l e r a n t  s p e c i e s  i nv a d e  t h e  h e r b a c e o u s  l a y e r  
and p r e p a r e  t h e  way f o r  t h e  more a d vanc ed  s e r a i  s t a g e s  y e t  t o  come.
T r a n s e c t  d a t a  f rom t h e  f i f t e e n  y e a r  o l d  s p o i l  bank in t h e  f r e s h  
marsh i n d i c a t e  t h a t  a we l l  d e v e l o p e d  canopy has  formed.  Wi l l o w s ,  w i t h  
d i a m e t e r s  o f  e i g h t  i n c h e s ,  t o g e t h e r  w i t h  r ed  maple  (Acer  drummondi i ) 
which  has  a d i a m e t e r  o f  f i v e  i n c h e s ,  t ower  t wen t y  f e e t  o v e r  t h e  s p o i l  
bank.  S i l v e r l i n g ,  e l d e r b e r r y  and w h i t e s n a k e  r o o t  r e a c h  h e i g h t s  o f  
t w e l v e  f e e t ,  c l e a r l y  d e m o n s t r a t i n g  t h e  s u b - c a n o p y  a s p e c t  o f  t h i s  a e r a l  
p l a n t  a s s o c i a t i o n .  H e r bs ,  d i f f e r e n t  f rom t h o s e  found on t h e  t e n  y e a r  
o l d  bank ,  a r e  in e v i d e n c e .  Thus ,  t h e  f i f t e e n  y e a r  o l d  bank d e v e l o p s  
d i s t i n c t  up l a nd  c h a r a c t e r i s t i c s ,  e s p e c i a l l y  when compared w i t h  t he  
v e g e t a t i o n  common t o  t h e  a d j a c e n t  f r e s h  ma r sh .
The t wen t y  y e a r  o l d  bank d e m o n s t r a t e s  some e v i d e n c e  o f  a d d i ­
t i o n a l  s p e c i e s  d i v e r s i f i c a t i o n  in t h e  canopy v e g e t a t i o n .  As b e f o r e ,  
b l a c k  w i l l o w  s t i l l  o c c u p i e s  a p o s i t i o n  o f  i m p o r t a n c e  in t h e  canopy ;  
t h e s e  t r e e s  r e a c h  h e i g h t s  o f  f o r t y - f i v e  f e e t  and have  d i a m e t e r s  as  
g r e a t  as  t e n  i n c h e s .  However ,  r ed  maple  w i t h  a d i a m e t e r  o f  f i v e
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I n c h e s ,  and Amer ican  elm ( Ulmus a m e r i c a n a ) w i t h  a d i a m e t e r  o f  t e n  i nc hes  
a l s o  become i m p o r t a n t  members o f  t h e  canopy a s s o c i a t i o n .  Whi le  e l d e r ­
b e r r y  and s i l v e r l i n g  a r e  s t i l l  i m p o r t a n t  members o f  t h e  s h r u b  l a y e r ,  t he  
edges  o f  t h e  t w e n t y  y e a r  o l d  s p o i l  bank a r e  b e i n g  invaded  by f i f t e e n  
f o o t  t a l l  wax m y r t l e .  F u r t h e r ,  t h e  p r e s e n c e  o f  v i n e s  such as  dewber ry  
( Rubus lou i  s i a n u s ) , p e p p e r v i n e  (Ampel ops i s  a r b o r e a ) and m e l o n e t t e  become 
i m p o r t a n t  p a r t s  o f  t h e  s h r ub  l a y e r  a s s o c i a t i o n .  The e f f e c t  o f  t h e s e  
v i n e s  i s  t o  s h a d e  o u t  many o f  t h e  h e r b s  on t h e  y o u ng e r  b a n k s ,  as  e v i ­
denced  by t h e  d e c r e a s e  in t h e  number o f  s p e c i e s  found in t h i s  l a y e r .
Wi l lows  w i t h  d i a m e t e r s  as  g r e a t  as  f i f t e e n  i nc hes  c o n t i n u e  t o  dom­
i n a t e  t h e  canopy o f  t h e  t w e n t y - f i v e  y e a r  o l d  s p o i l  bank .  Whi le  a m e r i c a n  
e lm i s  l o s t  f rom t h i s  a s s e m b l a g e ,  p o s s i b l y  due t o  i t s  b e i n g  shaded  o u t  
o r  i t s  i n t o l e r a n c e  o f  f l o o d i n g ,  r ed  m a p l e s ,  w i t h  d i a m e t e r s  as  g r e a t  as  
e i g h t  i n c h e s ,  c o n t i n u e  t o  s h a r e  t h e  canopy w i t h  t h e  b l a c k  w i l l o w .  The 
u n d e r s t o r y  o f  t h i s  bank d i f f e r s  somewhat  f rom t h a t  o f  t h e  t wen t y  y e a r  
o l d  bank .  Whi l e  many o f  t h e  s h r u b s  a r e  t h e  same,  b o x e l d e r  (Acer  
n e g u nd o ) and r o u g h l e a f  dogwood ( Cornus  d r ummondi i ) were  added  t o  t h i s  
l a y e r .  At t h e  same t i m e ,  wax m y r t l e  c o n t i n u e s  t o  occupy  i t s  p o s i t i o n  
a t  t h e  edge  o f  t h e  s p o i l  bank .  The s h r u b  l a y e r  i s  c h a r a c t e r i z e d  p r i ­
m a r i l y  by g o l d e n r o d ,  pokeweed,  and t h e  v i n e  m e l o n e t t e .  V i n es ,  which 
a r e  i m p o r t a n t  members o f  t h e  s h r u b  l a y e r  on t h e  t wen t y  y e a r  o l d  bank,  
a r e  s t i l l  i m p o r t a n t  on t h e  t w e n t y - f i v e  y e a r  o l d  bank.
The s t r i k i n g  c h a r a c t e r i s t i c  o f  t h e  t h i r t y  y e a r  o l d  bank i s  i t s  
t o t a l l y  a r b o r e a l  a p p e a r a n c e .  Hac k b e r r y  ( C e l t i s  l a e v i g a t a ) which  was 
o n l y  r e c o g n i z e d  as  a s e e d l i n g  on t h e  t w e n t y - f i v e  y e a r  o l d  bank becomes 
t h e  do mi na n t  t r e e  on t h i s  bank ,  growing  t o  h e i g h t s  o f  f o r t y  f e e t  and
h av i ng  d i a m e t e r s  a s  g r e a t  as  t w e n t y - f o u r  i n c h e s !  Black  w i l l o w ,  on t he  
o t h e r  hand ,  has  r e a c h e d  m a t u r i t y ,  and d e m o n s t r a t e s  i t s  s e r a i  r e l a t i o n ­
s h i p  by i t s  d e c r e a s e d  i m p o r t a n c e .  F u r t h e r ,  t h e  t o o t h a c h e  t r e e  and t h e  
C h i n e se  t a l l o w  t r e e  ( Sap i urn seb  i f e r um) a r e  r e p r e s e n t e d  as  s e e d l i n g s  and 
s a p l i n g s  in t h e  u n d e r s t o r y  o f  t h i s  bank ,  s u g g e s t i n g  p o s s i b l y  t h e i r  f u ­
t u r e  i m p or t a n c e  in t h e  l a t e r  s e r a i  s t a g e s  o f  v e g e t a t i o n a l  e v o l u t i o n .
The h e r b a c e o u s  and s h r u b  l a y e r  on t h e  t h i r t y  y e a r  o l d  bank d e m o n s t r a t e  
a c o n t i n u e d  p r e s e n c e  o f  a number o f  v i n e s ,  s i l v e r l i n g ,  e l d e r b e r r y ,  wax 
m y r t l e ,  g o l d e n r o d  and o t h e r  a s s o c i a t e d  s p e c i e s ,  and show l i t t l e  change  
from t h a t  o f  t h e  t w e n t y - f i v e  y e a r  o l d  bank.
P h o t o g r a p h i c  and d i a g r a m a t i c  d o c u m e n t a t i o n  c l e a r l y  show t h e  up l a nd  
a s p e c t  o f  t h e s e  s p o i l  banks  when compared w i t h  t h e  c o n t i g u o u s  f r e s h  
marsh ( Appendixes  3 and k;  F i g u r e  2 1 ) .  Data a n a l y s i s  i n d i c a t e s  t h a t  
k7 p e r c e n t  o f  t h e  t o t a l  55 p l a n t  s p e c i e s  common t o  t h e s e  banks  a r e  up­
l and  in c h a r a c t e r  ( Ta b l e  6;  Appendix  5 ) .  Th i s  f u r t h e r  s u p p o r t s  t h e  
a r gu me n t  f o r  a b o t t o m l a n d  hardwood f o r e s t  c l i ma x .
The s e r a i  s t a g e s  s u g g e s t e d  f o r  t h e  f r e s h  marsh s p o i l  banks  a r e :
(1) The i n i t i a l  mixed h e r b  and s h r u b  s t a g e ;  (2) Herb,  s h r u b ,  w i l l o w  
s t a g e ;  (3) Wi l low,  s h r u b  s t a g e ;  (*») Wi l low,  s h r u b ;  he rb  s t a g e ;  (5)
Mixed t r e e ,  s h r u b ,  v i n e  s t a g e ;  and (6) Mixed t r e e ,  mixed s h r ub  and 
v i n e ,  h e r b  s t a g e .
F r es h  Swamp S p o i l  Bank V e g e t a t i o n
B e s i d e s  t h e  l a r g e  d i s t a n c e  be t ween i n d i v i d u a l  f r e s h  swamp s p o i l  
b a n k s ,  a ma jo r  f a c t o r  which  must  be c o n s i d e r e d  in t h e i r  v e g e t a t i o n a l  
a n a l y s i s  i s  t h e  e f f e c t  o f  man,  o r  m a n - r e l a t e d  a c t i v i t i e s .  The f r e s h  
swamp, in mos t  c a s e s ,  i s  c l o s e  t o  f i e l d s ,  f a c t o r i e s  and towns and t h u s ,
3b
TABLE 6
PLANT SPECIES OF FRESH MARSH SPOIL BANKS* 
P l a n t  L i f e  Forms S p e c i e s
TREES
*Acer  drummondi i  (Drummond Red Maple)
* C e l t i s  l a e v i g a t a  (Hackbe r r y )
S a l i x  n i g r a  ( Bl a ck  Wi l low)
*Sapium s e b i f e r u m  ( Ch i n e se  T a l l o w  Tr ee )
*Ulmus a m e r i c a n a  (Amer ican Elm)
*Zant hoxylum c l a v a - h e r c u l i s  ( Too t hache  T r ee )
SHRUBS
*Acer  negundo ( Bo x e l de r )
B a c c h a r i s  h a l i m i f o l i a  ( S i l v e r l i n g )
*Cornus  drummondi i  ( R o ug h l e a f  Dogwood)
* Iva f r u t e s c e n s  (Marsh E l d e r )
Myr ica  c e r i f e r a  (Wax My r t l e )
*Sambucus c a n a d e n s i s  ( E l d e r b e r r y )
VINES
*Ampel ops i s  a r b o r e a  ( P e p p e r v i n e )
Ipomoea s a g i t t a t a  (Morning Glory)
* M e l o t h r i a  p e n d u l a  ( M e l o n e t t e )
*Mikan i a  s c a n d e n s  ( Cl i mbi ng  Hempweed)
* P a r t h e n o c i s s u s  q u i n q u e f o l i a  ( V i r g i n i a  C r ee p e r )
*Rubus l o u i s i a n u s  (Dewberry)
Vigna  l u t e o l a  (Deer  Pea)
HERBS
Acnida  s p .  (Pigweed)
*Andropogon g l o m e r a t u s  (Bushy B e a r d g r a s s )
A s t e r  s p .  ( A s t e r )
Bacopa mo n n i e r i  ( Wa t e r -h y ss op )
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TABLE 6 - - c o n t i n u e d
P l a n t  L i f e  Forms S p e c i e s
HERBS
'--Cirsium sp .  ( T h i s t l e )
Commelina communis (Day Flower)
Cyperus  s p .  ( F l a t s e d g e )
D i s t i c h l i s  s p i c a t a  ( S a l t g r a s s )
E c h i n o c h l o a  w a l t e r i  ( W a l t e r ' s  M i l l e t )  
E i c h h o r n i a  c r a s s i p e s  (Water  H ya c i n t h )  
E r i a n t h u s  g i g a n t e u s  ( S u g a r ca n e  P lu me g r a s s )  
- -Eupator ium c a p i 1 1 i f o l i u r n  (Yankeeweed)  
* Eupa t o r i um c o e l e s t i n u m  (Mis t  Flower )  
*Eupa t o r i um rugosum (Whi te  S n a k e r o o t )
Fern s p .  (Fern)
H y d r o c o t y l e  umbel l a t a  (Water  Pennywor t )  
Juncus  e f f u s u s  ( S o f t  Rush)
K o s t e l e t z k y a  v i r g i n i c a  ( S a l t m a r s h  Mal low) 
Lemna mi nor  (Duckweed)
Ludwigia  p e p l o i d e s  (Water  P r i mr os e )
* 0 x a l i s  s t r i c t a  (Yel low Wood S o r r e l )
Panicum hemitomon (Maidencane)
Phy l a  l a n c e o l a t a  ( No r t h e r n  F r o g - f r u i t )  
- - Phys a l i s  a n g u l a t a  (Ground Cher ry)  
- - Phy t o l a cca  a m e r i c a n a  (Pokeweed)
P l u c h e a  ca mp h o r a t a  (Camphorweed)
Polygonum p u n c t a t u m (Water  Smartweed)  
S a g i t t a r i a  l a n c i f o l i a  ( B u l l t o n g u e )  
- -Sesbania  m a c r o c a r pa  (Hemp S e s b a n i a )
S e t a r i a  magna ( G i a n t  F o x t a i l )
-- 'Sol idago s p .  (Goldenrod)
S p a r t i n a  p a t e n s  (Sal tmeadow Gras s )
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TABLE 6 - - c o n t i n u e d
P l a n t  L i f e  Forms S p e c i e s
HERBS
'“Taraxacum o f f i c i n a l e  ( Da n d e l i on )  
Typha s p . ( C a t t a i 1)
'“ Xanthium s t r u m a r i u m  ( Co c k l eb u r )  
Z i z a n i o p s i s  m i l i a c e a  ( C u t g r a s s )
T e r r e s t r i a l  s p e c i e s  26 {U~!%)
Marsh s p e c i e s  29
T o t a l  s p e c i e s  55
S p e c i e s  no t  n o r m a l l y  found  in t h i s  marsh e n v i r o n m e n t  o r  t e r r e s ­
t r i a l  s p e c i e s .
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may be s e v e r e l y  a f f e c t e d  b e c a u s e  o f  ma n- i nduced  v a r i a b l e s .
The f r e s h  swamp l o c a t e d  n e a r  t h e  town o f  Lower V a c h e r i e  has  s u f ­
f e r e d  few d i s t u r b a n c e s  f rom man. The swamp a t  t h i s  l o c a l i t y  was l ogged  
d u r i n g  t h e  l a t e  n i n e t e e n t h  c e n t u r y  b u t  s i n c e  t h e n ,  has  been l i t t l e  u t i ­
l i z e d  o r  d e v e l o p e d .  Thus i t  can be c o n s i d e r e d  r e l a t i v e l y  u n a l t e r e d .
On t h e  o t h e r  h a nd ,  swamps s t u d i e d  n e a r  t h e  towns o f  V a l e n t i n e ,  
Houma, and L a f i t t e  have  been ma rke d l y  a f f e c t e d  by n e a r by  human a c t i v i ­
t i e s .  The swamp l o c a t e d  n e a r  V a l e n t i n e  i s  w i t h i n  two m i l e s  o f  a p a p e r  
pu l p  company and r e c e i v e s  some o f  t h e  e f f l u e n t  f rom p u l p  p r o c e s s i n g .
T h i s  has  r e s u l t e d  in t h e  d e a t h  o f  some swamp v e g e t a t i o n .  F u r t h e r ,  l i v e ­
s t o c k  f rom f i e l d s  c o n t i g u o u s  t o  t h i s  swamp a r e  o f t e n  found roaming and 
g r a z i n g  on t h e  s p o i l  ba n k s .  These  c a t t l e  n o t  o n l y  a f f e c t  t h e  s p o i l  bank 
v e g e t a t i o n  by t h e i r  f e e d i n g  h a b i t s  b u t  a l s o  t r a m p l e  smal l  s h r u b s  and 
h e r b s .
The f r e s h  swamp a d j a c e n t  t o  Houma c l e a r l y  d e m o n s t r a t e s  t h e  e f f e c t  
o f  human a c t i v i t y .  P a r t  o f  t h e  swamp had been f i l l e d  t o  p r o v i d e  d ry  
l a n d  f o r  Houma' s  i n c r e a s i n g  p o p u l a t i o n ,  and many o t h e r  a r e a s  had a l s o  
been l ogged  and d e v e l o p e d  f o r  a g r i c u l t u r a l  p u r p o s e s .  Because  t h e y  a r e  
c l o s e  t o  r e s i d e n t i a l  a r e a s ,  a g r i c u l t u r a l  a c t i v i t i e s  and f a c t o r i e s ,  s p o i l  
banks  in t h e  swamp u s u a l l y  i n c l u d e d  "weedy"  s p e c i e s  common t o  t h e  a d ­
j a c e n t  d e v e l o p e d  a r e a s .
The swamp n e a r  L a f i t t e  has  a l s o  unde r gone  c o n s i d e r a b l e  change  due 
t o  ma n ' s  a c t i v i t i e s .  L i ke  t h e  swamp a t  Houma, i t  has  been l o g g e d ;  f u r ­
t h e r m o r e ,  o i l  e x p l o r a t i o n  has  r e s u l t e d  in t h e  d r e d g i n g  o f  a c o n s i d e r a b l e  
number  o f  o i 1 - a c c e s s  c h a n n e l s .  Whi l e  t h e  s p o i l  banks  common t o  t h i s  
swamp have  n o t  been g r e a t l y  a f f e c t e d  by ma n ' s  a c t i v i t i e s ,  t h e r e  i s  some
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e v i d e n c e  o f  c a t t l e  g r a z i n g  on t h e s e  b a n ks .  Logg i ng ,  c l e a r i n g  o f  t h e  
swamp f o r  a g r i c u l t u r a l  o r  r e s i d u a l  u s a g e ,  and o t h e r  such  m a n - r e l a t e d  
a c t i v i t i e s  o f t e n  r e s u l t  in v e g e t a t i o n a l  c ha nge s  d i f f e r e n t  f rom t h e  e x ­
p e c t e d  p l a n t  s u c c e s s i o n .  Thus ,  i t  i s  q u i t e  common t o  f i n d  an abundance  
o f  "weedy"  s p e c i e s  on f r e s h  swamp s p o i l  b a n k s ,  which  a r e  more commonly 
r e l a t e d  t o  g a r d e n s  and plowed f i e l d s  t h a n  t o  t h e  v e g e t a t i o n  a s s o c i a t e d  
w i t h  n a t u r a l  s e r a i  s t a g e s .
One y e a r  o l d  s p o i l  banks  in f r e s h  swamps,  such as  t h a t  s t u d i e d  
n e a r  t h e  town o f  V a l e n t i n e ,  a r e  do mi na t e d  by g i a n t  ragweed (Ambros i a 
t r i  f i d a ) ; and o t h e r  "weedy"  s p e c i e s  such  as  w h i t e  s n a k e r o o t ,  g o l d e n r o d ,  
p e p p e r v i n e ,  and d e e r  pea o ccupy  t h e  p o s i t i o n  o f  s u b - d o m i n a t e s . In a d d i ­
t i o n ,  b l a c k  w i l l o w  a p p e a r s  as  a s e e d l i n g  on t h i s  bank .  I t  i s  i n t e r e s t ­
ing t o  n o t e  t h a t  when compared t o  t h e  s p o i l  banks  in marsh e n v i r o n m e n t s ,  
t h e  "weedy" f l o r a  common t o  t h i s  f r e s h  swamp bank i s  t a l l e r  and c o n s t i ­
t u t e s  a more adva nc e d  s e r a i  s t a g e .
The two and t h r e e  y e a r  o l d  b a n k s ,  such  as  t h o s e  l o c a t e d  n e a r  
Houma, d e m o n s t r a t e  a r a p i d  d i v e r s i f i c a t i o n  o f  s p e c i e s .  I nde e d ,  a t  t h i s  
e a r l y  s t a g e ,  t r e e s  s uch  as  w i l l o w ,  C h i n e se  t a l l o w  t r e e  and c y p r e s s  b e ­
come e v i d e n t .  T h i s  s u g g e s t s  t h a t  l a y e r i n g  has  a l r e a d y  begun .  In a d d i ­
t i o n ,  g i a n t  ragweed l o s e s  i t s  domi nance  on t h e s e  banks  and i s  r e p l a c e d  
by a l a r g e  number o f  h e r b a c e o u s  "weedy"  s p e c i e s .  V i n e s ,  e x e m p l i f i e d  by 
d e e r  p e a r ,  m e l l o n e t t e ,  and c o r a l  b e a d s ,  e s t a b l i s h  t h e i r  p r e s e n c e  in t h i s  
e a r l y  s e r a i  s t a g e .
D i s t i n c t  l a y e r i n g ,  c h a r a c t e r i z e d  by t r e e s  r e a c h i n g  h e i g h t s  o f  
t wen t y  f e e t  and d i a m e t e r s  f rom two t o  t h r e e  i n c h e s ,  a r e  found on f o u r  
y e a r  o l d  s p o i l  b a n k s ,  such as  t h e  one  l o c a t e d  n e a r  Lower V a c h e r i e .
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T h i s  canopy v e g e t a t i o n  c o n s i s t s  m o s t l y  o f  w i l l o w  and c o t t onwood  ( Populus  
d e l t o l d e s ) , w i t h  some red maple  and c y p r e s s .  V i n e s ,  such  as  dewber ry  
and p e p p e r v i n e ,  make up an i m p o r t a n t  p a r t  o f  t h e  s u b - c a n o p y ,  and t h e r e  
i s  an a s s o c i a t e d  h e r b a c e o u s  l a y e r .
The f i v e  y e a r  o l d  s p o i l  bank ,  such  as  t h e  one n e a r  Houma, c l e a r l y  
d e m o n s t r a t e s  t h e  r a p i d  d e v e l op me n t  o f  l a y e r i n g  and t h e  d e v e l opmen t  o f  
s e r a i  s t a g e s  w e l l  a d vanc ed  o v e r  t h o s e  found on t h e  marsh s p o i l  banks .
By y e a r  f i v e ,  w i l l o w  and co t t onwood  have  a l r e a d y  r e a c h e d  h e i g h t s  o f  
t w e n t y - f i v e  f e e t  above  t h e  bank.  Bu t t o n b us h  ( C e p h a l a n t h u s  o c c i  d e n t a l i  s ) , 
s i l v e r l i n g ,  and e l d e r b e r r y ,  w i t h  t h e i r  a s s o c i a t e d  v i n e s ,  c o n s t i t u t e  t h e  
s h r ub  l a y e r .  He r baceous  s p e c i e s  such as  a s t e r ,  s a l t m a r s h  ma l low,  and 
g i a n t  r agweed ,  form t h e  t h i r d  l a y e r  which i s  commonly found in wel l  d e ­
v e l o p e d  u p la n d  p l a n t  a s s o c i a t i o n s .
The t e n  y e a r  o l d  s p o i l  bank ,  such  a s  t h e  one  l o c a t e d  n e a r  V a l e n t i n e ,  
has  a d i s t i n c t  u p l a n d  a s p e c t .  The d i v e r s i t y  o f  canopy t r e e s  r e p r e s e n t e d  
by ma p l e ,  h a c k b e r r y ,  g r e e n  ash  ( F r a x i n u s  p e n s y 1 v a n i c a ) , honey l o c u s t  
( G l e d i t s i a  t r i a c a n t h o s ) , m u l b e r r y ,  c y p r e s s ,  and elm i s  s t r i k i n g .  Dew­
b e r r y ,  which  can d i s p l a y  a v i n e  l i k e  e c o t y p e ,  t o g e t h e r  w i t h  e l d e r b e r r y  
and r o u g h l e a f  dogwood (Cornus  d r u mm o n d i i ) ,  d o mi n a t e  t h e  s h r ub  l a y e r .
Vines  a r e  a g a i n  commonly found c l i m b i n g  on and o v e r  t h e  s h r u b s .  The 
s h a d i n g  e f f e c t  i s  a l s o  q u i t e  e v i d e n t ,  f o r  t h e  d i v e r s i t y  o f  h e r b s  and 
s h r u b s  on t h e  t e n  y e a r  o l d  bank has  d i m i n i s h e d  g r e a t l y  when compared 
w i t h  y ou n g e r  b a n k s .
The v e g e t a t i o n  o f  a f i f t e e n  y e a r  o l d  b a nk ,  such  as  t h e  one  t r a n ­
s e c t e d  n e a r  t h e  town o f  Lower V a c h e r i e ,  shows an i n c r e a s i n g  i m p o r t a n c e  
o f  t h e  canopy s p e c i e s .  Whi l e  w i l l o w  w i t h  d i a m e t e r s  a s  g r e a t  a s  e i g h t
i n c h e s  i s  s t i l l  t h e  d o mi na t e  t r e e ,  co t t onwood  h a v i ng  d i a m e t e r s  a s  much 
as  t w e l v e  i n c h e s  i s  becoming more common. These  t r e e s ,  t o g e t h e r  w i t h  a sh  
and m a p l e ,  r e a c h  h e i g h t s  o f  t h i r t y  f e e t  and p r od uc e  a d e c i d e d  s h a d i n g  e f ­
f e c t  on t h e  s u b - c a n o p y  and h e r b a c e o u s  l a y e r s .  The v i n e s  common t o  t he  
s h r ub  l a y e r  show some e v i d e n c e  o f  s p e c i e s  r e p l a c e m e n t ,  p o s s i b l y  due t o  
t h e  s h a d i n g  e f f e c t .  These  v i n e s  a r e  d e w b er ry ,  c l i m b i n g  hempweed (Mi kan i a 
s c a n d e n s ) , and p e p p e r v i n e .  The s h r u b s  on t h i s  bank c o n s i s t  p r i m a r i l y  o f  
e l d e r b e r r y ,  wax m y r t l e ,  and w h i t e  s n a k e r o o t .  Fe r ns  become e v i d e n t  in 
t h e  h e r b a c e o u s  l a y e r .  The f o r e s t  f l o o r  l a y e r  on t h e  f i f t e e n  y e a r  o l d  
bank i s  d e c i d e d l y  open b e c a u s e  o f  t h e  s h a d i n g  o u t  o f  h e l i o p h i l i c  s p e c i e s .  
F u r t h e r m o r e ,  open f o r e s t  f l o o r s  a r e  commonly a s s o c i a t e d  w i t h  c l i m a x  o r  
n e a r  c l i m a x  t e r r e s t r i a l  v e g e t a t i o n  (Odum, 1971) .
The t wen t y  y e a r  o l d  bank ,  such as  t h e  one  l o c a t e d  n e a r  t h e  town o f  
Lower V a c h e r i e ,  i s  somewhat  unusua l  when compared t o  banks  o f  b o t h  young­
e r  and o l d e r  age  in s i m i l a r  f r e s h  swamp e n v i r o n m e n t s .  The s p e c i e s  d i v e r ­
s i t y  on t h i s  bank i s  t h e  l o w e s t  f o r  any bank in t h i s  e n v i r o n m e n t .  T h i s ,  
p e r h a p s  i s  due t o  t h e  f o l l o w i n g  two phenomena,  o r  more a c c u r a t e l y  t h e  
i n t e r a c t i o n  o f  t h e s e  two phenomena:  f i r s t ,  a f t e r  t w e n t y  y e a r s ,  w i l l o w  
and r ed  maple  a r e  t h e  domi nan t  t r e e s  in t h e  c a nopy ,  and t h e  bank i s  a l l  
b u t  c o m p l e t e l y  c o v e r e d  by them.  Second ,  e l d e r b e r r y  forms a d e n s e  s h r ub  
l a y e r ,  and i s  c o v e r e d  by such v i n e s  a s  d ewber r y  and p e p p e r v i n e .  Thus ,  
t h e  l a c k  o f  s p e c i e s  d i v e r s i t y  on t h i s  bank may be e x p l a i n e d  by t h e  
f a c t s  t h a t :  1) e l d e r b e r r y  has  o u t  competed  o t h e r  s h r u b s ,  and 2) t h a t  
t h e  s h a d i n g  e f f e c t  due t o  t h e  e l d e r b e r r y  and canopy t r e e s ,  has  e f f e c ­
t i v e l y  removed a l m o s t  a l l  s h a d e - i n t o l e r a n t  s p e c i e s .  I t  s h o u l d  a l s o  be 
n o t e d  t h a t  in many c a s e s  o f  s u c c e s s i o n  t r a n s i t i o n a l  s t a g e s  d e m o n s t r a t e
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lower  d i v e r s i t y .  T h i s  i s  b e c a u s e  p e r i o d s  o f  e c o l o g i c a l  a d j u s t m e n t  a r e  
a s s o c i a t e d  w i t h  heavy  i n t e r s p e c i f i c  c o m p e t i t i o n ,  which r e s u l t s  in mark­
e d l y  l owered  d i v e r s i t y  v a l u e s  (Odum, 1971)-
The t w e n t y - f i v e  y e a r  o l d  s p o i l  bank n e a r  L a f i t t e  s u g g e s t s  t h a t  t h e  
e a r l i e r  p e r i o d  o f  r e a d j u s t m e n t  may have  been c o m p l e t e d .  The canopy on 
t h i s  bank i s  r e m i n i s c e n t  o f  a b o t t o m l a n d  hardwood f o r e s t  a s s o c i a t i o n .  
Wi l low d i m i n i s h  in i m p o r t a n c e  w h i l e  t r e e s  such as  l i v e  oak ( Quercus  
vi rg i n i a n a ) , w a t e r  oak  (Quercus  n i g r a ) , r ed  maple ,  honey l o c u s t ,  hack -  
b e r r y ,  and g r e e n  a s h  become t h e  domi nan t  canopy s p e c i e s .  In a d d i t i o n ,  
e l d e r b e r r y  i n c r e a s e s  in i m p o r t a n c e  in t h e  s h r ub  l a y e r  and i s  j o i n e d  by 
wax m y r t l e ,  Dahoon h o l l y  ( I 1 ex c a s s  ? n e ) , and w e s t e r n  mayhaw (C r a t e a g u s  
o p a c a ) . Some s i l v e r l i n g  and marsh e l d e r  a l s o  a r e  p r e s e n t  in t h i s  l a y e r .  
Cl i mbing  v i n e s ,  cow i t c h  ( C i s s u s  i nc i s a ) , dew b e r r y ,  p o i s o n  ivy ( Rhus 
r a d i c a n s ) ,  c a t b r i a r  ( Smi l ax  r o t u n d i f o l i a ) , r a t t a n  v i n e  ( Berchemia  s c a n -  
d e n s ) , and p e p p e r v i n e  a r e  commonly found c l i m b i n g  o v e r  t h e  s h r ub  l a y e r .  
G o l d e n r o d ,  polkweed ( P h y t o l a c c a  a m e r i c a n a ) and t h i s t l e  ( C i r s  i urn s p . )  a r e  
commonly found a s s o c i a t e d  w i t h  t h e  h e r b a c e o u s  l a y e r  on t h i s  bank.
The t h i r t y  y e a r  o l d  s p o i l  bank s t u d i e d  n e a r  V a l e n t i n e ,  L o u i s i a n a ,  
f u r t h e r  s u p p o r t s  t h e  s e r a i  p o s i t i o n  o f  w i l l o w .  On t h i s  bank ,  w i l l o w  was 
c o m p l e t e l y  r e p l a c e d  in t h e  canopy by such  up l a nd  s p e c i e s  a s  h a c k b e r r y ,  
honey l o c u s t ,  and t h e  l i v e  and w a t e r  o a k s .  Under  t h e  open a r e a s  o f  t h i s  
r e l a t i v e l y  m a t u r e  s e r a i  s t a g e ,  r agweed ,  a h e l i o p h i l i c  s p e c i e s ,  d o m i n a t e s  
t h e  h e r b a c e o u s  v e g e t a t i o n .  The p r e s e n c e  o f  t h i s  "weedy" s p e c i e s  p r o b a b l y  
r e s u l t e d  f rom o p e n i n g s  in t h e  canopy l e f t  by t h e  demise  o f  w i l l o w  o r  
p o s s i b l y  from c a t t l e  t r a m p l i n g  t h e  v e g e t a t i o n .  The s h r ub  l a y e r  on t h i s  
t h i r t y  y e a r  o l d  bank i s  do mi na t e d  by t h r e e  s h r u b s ,  s i l v e r l i n g ,  wax
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m y r t l e ,  and w h i t e  s n a k e r o o t ;  dewber r y  was found c l i m b i n g  on them.
G r a s s e s  o f  v a r i o u s  s h a d e - t o l e r a n t  s p e c i e s  a r e  a l s o  common t o  t h i s  bank.
V i s u a l  d o c u m e n t a t i o n  c l e a r l y  shows t h e  c o n t r a s t  be tween f r e s h  
w a t e r  swamp v e g e t a t i o n  and t h e  s p o i l  bank v e g e t a t i o n  l o c a t e d  in t h i s  
w e t l a n d  e n v i r o n m e n t  (Appendixes  3 and 4; F i g u r e  2 0 ) .  I t  i s  c l e a r  t h a t  
t h e s e  banks  a r e  a p p r o a c h i n g  t h e  b o t t o m l a n d  hardwood f o r e s t  a s s e m b l a g e  
a s s o c i a t e d  w i t h  t h e  more t e r r e s t r i a l  up l a nd  e n v i r o n m e n t .  F u r t h e r ,  45 o f  
t h e  66,  o r  69 p e r c e n t ,  o f  t h e  p l a n t  s p e c i e s  found on t h e  f r e s h  swamp 
s p o i l  banks  were  c h a r a c t e r i s t i c  o f  up l a n d  t e r r e s t r i a l  h a b i t a t s  ( Ta b l e  7; 
Append i x 5) •
When compar ing  t h e  t w e n t y - f i v e  v e r s u s  t h e  t h i r t y  y e a r  o l d  b a n k s ,  
t h e  f o r me r  may we l l  be more r e p r e s e n t a t i v e  o f  t h e  a p p r o a c h i n g  c l i m a x  
v e g e t a t i o n .  The f l o r a l  a s p e c t  o f  t h e  t h i r t y  y e a r  o l d  bank may have  been 
s i g n i f i c a n t l y  a f f e c t e d  by d i s t u r b a n c e  o f  t h e  v e g e t a t i o n  by c a t t l e .  Fu r ­
t h e r ,  t h e  s o i l  o f  t h e  t h i r t y  y e a r  o l d  bank,  w i t h  an e l e v a t i o n  o f  o n l y  
1 . 5  f e e t  above  t h e  swamp may be m o i s t e r  t h a n  t h a t  o f  t h e  t w e n t y - f i v e  
y e a r  o l d  bank.  The e f f e c t  o f  m o i s t u r e  on t h i s  bank i s  i n d i c a t e d  by t h e  
p r e s e n c e  o f  p a l m e t t o  which i s  a h y d r o p h i l i c  s p e c i e s  (Brown,  1945) .  F u r ­
t h e r m o r e ,  t h e  a bundanc e  o f  l i a n a s ,  h a ng i ng  woody v i n e s ,  such as  p o i s o n  
ivy and r a t t a n  v i n e  found on t h e  t w e n t y - f i v e  y e a r  o l d  s p o i l  bank i s  a l s o  
a v e r y  i m p o r t a n t  component  o f  a b o t t o m l a nd  hardwood f o r e s t  f l o r a l  a s s em­
b l a g e .  The s e r a i  s t a g e s  s u g g e s t e d  f o r  t h e  f r e s h  swamp s p o i l  banks  a r e  
c o n s i d e r a b l y  d i f f e r e n t  f rom t h o s e  i n d i c a t e d  f o r  t h e  v a r i o u s  marsh e n v i ­
r on me n t s .  The s t a g e s  c h a r a c t e r i z i n g  t h e s e  banks  a r e :  (1) Herb s t a g e ;
(2) Herb ,  s h r ub  s t a g e ;  (3) Wi l low h e r b ,  s h r ub  s t a g e ;  (4) Mixed t r e e ,  
h e r b  and v i n e  s t a g e ;  (5) Mixed t r e e ,  s h r u b / v i n e ,  and h e r b  s t a g e ;  and
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TABLE 7
PLANT SPECIES OF FRESH SWAMP SPOIL BANKS'" 
P l a n t  L i f e  Forms S p e c i e s
TREES
Acer  drummondi i  (Drummond Red Maple) 
-’■Ce l t i s  l a e v i g a t a  (Hackbe r r y )
F r a x i n u s  p e n s y l v a n i c a  (Green Ash) 
* G l e d i t s i a  t r i c a n t h o s  (Honey Lo c u s t )  
*Morus a l b a  (Whi t e  Mul be r ry )
- -Populus d e l t c i d e s  ( E a s t e r n  Cot tonwood)  
*Quercus  n i g r a  (Water  Oak)
*Querus  v i r g i n i a n a  ( L i ve  Oak)
S a l i x  n i g r a  ( B l a c k  Wi l low)
*Sapium s e b i f e r u m  ( Ch i n e s e  T a l l ow  Tr ee )  
Taxodium d i s t i c h u m  (Bald  Cypr e s s )  
*Ulmus a m e r i c a n a  (Amer ican Elm)
SHRUBS
*Acer  negundo ( Box e l de r )
* B a c c h a r i s  h a l i m i f o l i a  ( S i l v e r l i n g )  
C e p h a l a n t h u s  o c c i d e n t a l  i s  ( B u t t on b u s h )  
*Cornus  drummondi i  ( R ou gh l e a f  Dogwood) 
■--Crataegus opaca  (Wes te rn  Mayhaw)
* I 1 ex c a s s i n e  (Dahoon Ho l l y )
* l v a  f r u t e s c e n s  (Marsh E l d e r )
Myr ica  c e r i f e r a  (Wax My r t l e )
Sabal  mi nor  ( P a l m e t t o )
' -Sambucus c a n a d e n s i s  ( E l d e r b e r r y )  
- -Sesbania  drummondi i  ( R a t t l e b u s h )
VINES
*Ampel ops i s  a r b o r e a  ( P e p p e r v i n e )  
Berchemia  s c an de n s  ( R a t t a n  Vine)
10*»
TABLE 7- _ c o n t i n u e d
P l a n t  L i f e  Forms S p e c i e s
VINES
* C i s s u s  i n c i s a  ( Cow- i t ch )
*Coccu l us  c a r o l i n u s  ( Co r a l b e a d s )
* M e l o t h r i a  p e n d u l a  ( M e l o n e t t e )
*Mikani a  s ca n d e n s  ( Cl i mbing  Hempweed) 
* P a s s i f l o r a  i n c a r n a t a  ( P a s s i o n  Flower )
Rhus r a d i c a n s  ( Po i s o n  Ivy)
Rubus l o u i s i a n u s  (Dewberry)
" 'Smilax r o t u n d i  f o l i a  ( C a t b r i a r )
*Vigna l u t e o l a  (Deer  Pea)
HERBS
*Ambrosia  a r t e m i s i i f o l i a  (Ragweed)
*Ambros ia  t r i f i d a  ( G i a n t  Ragweed) 
*Andropogon g l o m e r a t u s  (Bushy B e a r d g r a s s )  
* A s t e r  s p .  ( A s t e r )
“' C i r s i u m  s p .  ( T h i s t l e )
C o l o c a s i a  a n t i q u o r u m  ( E l e p h a n t ' s  Ear)  
*Cynodon d a c t y l o n  (Bermuda B l u e g r a s s )  
Cyperus  sp .  ( F l a t s e d g e )
E i c h h o r n i a  c r a s s i p e s  (Water  H y a c i n t h )  
E r i a n t h u s  g i g a n t e u s  ( Su g a r c a n e  P l u me g r as s )  
*Eupa t or iu rn  c a p i 1 1 i f o l i u r n  (Yankeeweed)  
‘" Eu p a t o r i u m  c o e l e s t i n u m  (Mis t  Flower )  
‘“ E u p a t o r iu m rugosum (Whi te  S n a k e r o o t )  
* Eu p ho rb i a  p r e s l i i  ( Euphor b i a )
Fern  sp .  (Fern)
* Gr as s  sp .  ( Gras s )
* H e l i a n t h u s  s t r u m o s u s  (Dai sy)
H y d r o c o t y l e  umbel l a t a  (Water  Pennywor t )  
J un c u s  e f f u s u s  ( S o f t  Rush)
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TABLE 7 - - c o n t i n u e d
P 1 a n t  Li f e  Forms Spec i es
HERBS
K o s t e l e t z k y a  v i r g i n i c a  ( S a l t m a r s h  Mallow) 
■ ' Physa l i s  a n g u l a t a  (Ground Cher ry )  
‘“ P h y t o l a c c a  a m e r i c a n a  (Pokeweed)
Polygonum p u n c t a t u m  (Water  Smartweed)  
■'Ranunculus s c e l e r a t u s  (Cur sed  B u t t e r c u p )  
Rhynchospora  c o r n i c u l a t a  ( H o r n e d - r u s h )  
S a u r u r u s  c e r n u u s  ( L i z a r d 1s - t a i 1)
* S e s b a n i a  m a c r o c a r p a  (Hemp S e s b a n i a )  
‘“ S o l i d a g o  s p .  ( Go l de n r od )
*Sonchus  a s p e r  ( S o w - t h i s t l e )
■'Verbena b r a s i  l i e n s  i s  ( B r a z i l i a n  Ve r va i n )  
* V e r b e s i n a  e n c e l i o i d e s  (Cowpen Dai sy)  
“ Xanthium s t r u m a r i u m  ( C o c k l eb u r )
T e r r e s t r i a l  s p e c i e s  b5 (69%)
Swamp s p e c i e s  
T o t a l  s p e c i e s
21
66
S p e c i e s  n o t  n o r m a l l y  found in t h i s  swamp e n v i r o n m e n t  o r  t e r r e s ­
t r i a l  s p e c i e s .
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(6) Mixed t r e e ,  h e r b / l i a n a  s t a g e ,  which  can  be c o n s i d e r e d  t o  be a p r e ­
c u r s o r  t o  t h a t  o f  t h e  b o t t o m l a n d  hardwood f o r e s t  c l i m a x .
Q u a n t i t a t i v e  A n a l y s i s  o f  V e g e t a t i o n  L a y e r i n g  and D u r a t i o n  o f  
L i f e  Form S t a g e s  on S p o i l  Banks
V e g e t a t i o n  l a y e r i n g  on s p o i l  banks  a s  d e s c r i b e d  in t h e  p r e v i o u s  
s e c t i o n s  may be v iewed q u a n t i t a t i v e l y  by g r a p h i n g  t h e  p e r c e n t  o f  t o t a l  
v e g e t a t i v e  c o v e r  o f  eac h  l i f e  form by s p o i l  bank a g e .  T o t a l  v e g e t a t i v e  
c o v e r  e q u a l s  t h e  s u m a t i o n  o f  a l l  mean c o v e r  v a l u e s  o f  a l l  p l a n t s  g rouped  
by l i f e  form t y p e s .  T o t a l  v e g e t a t i v e  c o v e r  d i v i d e d  i n t o  t h e  l i f e  form 
t o t a l  mean c o v e r  v a l u e  and m u l t i p l i e d  by 100 g i v e s  t h e  p e r c e n t  o f  t o t a l  
v e g e t a t i v e  c o v e r  d o mi n a t e d  by any one  l i f e  form t y p e  a t  one p o i n t  in 
t i m e .  Thus ,  t h e  c u r v e s  r e s u l t a n t  o f  g r a p h i n g  t h i s  s t a t i s t i c  a g a i n s t  
t i me  i l l u s t r a t e  t he  c h a n g e s  t a k i n g  p l a c e  in l i f e  form domi nance ,  o r  v e g ­
e t a t i o n  l a y e r i n g ,  on p r o g r e s s i v e l y  o l d e r  s p o i l  banks  in t h e  d i f f e r e n t  
w e t l a n d  e n v i r o n m e n t s  ( F i g u r e  36 ) .  These  c u r v e s  c o r r e l a t e  we l l  w i t h  t he  
q u a l i t a t i v e  d e s c r i p t i o n s  o f  s p o i l  bank v e g e t a t i o n ,  and g r a p h i c a l l y  em­
p h a s i z e  t h e  c h a n g e s  in v e g e t a t i o n  l a y e r i n g  whi ch  t a k e  p l a c e  a s  s u c c e s ­
s i o n  p r o c e e d s  on t h e  s p o i l  b a n k s .
An e s t i m a t e  o f  t h e  d u r a t i o n  o f  t h e  v a r i o u s  l i f e  form s t a g e s  from 
h e r b  t o  s h r u b ,  t o  t r e e ,  may be d e r i v e d  f rom t h e  v e g e t a t i o n a l  l a y e r i n g  
and s p o i l  bank p r o f i l e  d a t a  ( F i g u r e  36;  Appendix  3 ) .  When g r a p h e d ,  t h i s  
i n f o r m a t i o n  p r o v i d e s  a c u r s o r y  means o f  compar i ng  s u c c e s s i o n a l  r a t e s  
be t ween  s p o i l  banks  o f  d i f f e r e n t  w e t l a n d  e n v i r o n m e n t s  ( F i g u r e  3 7 ) .
Th i s  i n i t i a l  c o m p a r i s o n  i m p l i e s  t h a t  s u c c e s s i o n  is  mos t  r a p i d  on f r e s h  
swamp s p o i l  banks  and  s l o w e s t  on s a l i n e  marsh s p o i l  b a n k s .  The b a s i s  
f o r  t h i s  s t a t e m e n t  r e s t s  on t h e  r a p i d  change  and s h o r t  d u r a t i o n  o f  he rb
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C h a n g e s  in l i f e  f or m d o m i n a n c e ,  or  v e g e t a t i o n  l a y e r i n g ,  a s  
p l a n t  s u c c e s s i o n  p r o g r e s s e s  on  s p o i l  b a n k s .  V a l u e s  a r e  in 
p e r c e n t  o f  t o t a l  v e g e t a t i v e  c o v e r  b y  l i f e  f orm t y p e s .
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T h e  v a r i a t i o n s  in t h e  t i m e  o f  e s t a b l i s h m e n t  a n d  d u r a t i o n  o f  l i f e  f o r m  s t a g e s  b e t w e e n  s p o i l  
b a n k s  l o c a t e d  w i t h i n  d i f f e r e n t  w e t l a n d  e n v i r o n m e n t s  s u g g e s t  t h a t  t h e s e  b a n k s  h a v e  
d i f f e r e n t  p l a n t  s u c c e s s i o n a l  r a t e s .  S u c c e s s i o n  i s  m o s t  r a p i d  o n  f r e s h  s w a m p  b a n k s  a n d  
s l o w e s t  o n  s a l i n e  m a r s h  b a n k s .
F i g u r e  3 7
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and s h r ub  l i f e  forms s t a g e s  on f r e s h  swamp s p o i l  banks  when compared t o  
t h e  o t h e r  w e t l a n d  s p o i l  banks .  Whi l e  t h e  f i v e  y e a r  o l d  s p o i l  bank in 
t h e  f r e s h  swamp was a l r e a d y  domi na t ed  by t r e e s ,  t h e  t r e e  s t a g e  b e g i n s  
p r o g r e s s i v e l y  l a t e r  on t h e  f r e s h  marsh ,  b r a c k i s h  ma r s h ,  and s a l i n e  marsh 
s p o i l  b a n ks .  C o r r e s p o n d i n g l y ,  t h e  he rb  and s h r u b  s t a g e s  l a s t  l o n g e r  on 
marsh s p o i l  b a n k s .  S p e c i f i c  r a t e s  o f  p l a n t  s u c c e s s i o n  on t h e s e  banks  
w i l l  be d i s c u s s e d  in more d e t a i l  in a n o t h e r  s e c t i o n .  I t  i s  s u f f i c i e n t  
h e r e  o n l y  t o  r e c o g n i z e  t h a t  d i f f e r e n c e s  do e x i s t .
Summa ry
From t h e  v e g e t a t i o n a l  a n a l y s i s  o f  s p o i l  banks  u s i n g  t h e  l i n e  t r a n ­
s e c t  method t h e  f o l l o w i n g  c o n c l u s i o n s  may be drawn r e g a r d i n g  t h e  g e n e r a l  
a p p e a r a n c e  o f  s p o i l  bank v e g e t a t i o n .  F i r s t ,  w i t h  t h e  a d v e n t  o f  t h e  s p o i l  
b a n ks ,  s p e c i e s  c o m p o s i t i o n  changed f rom a domi nance  o f  w e t l a n d  t o  t e r r e s ­
t r i a l  p l a n t s .  S po i l  bank v e g e t a t i o n  c o n t a i n e d  k~J t o  71 p e r c e n t  t e r r e s ­
t r i a l  p l a n t  s p e c i e s .  In c o n j u n c t i o n  w i t h  t h i s ,  s a l i n e  and b r a c k i s h  marsh 
s p o i l  bank v e g e t a t i o n  changed f rom s a l i n e  t o  f r e s h  s p e c i e s .  Second ,  v e g e ­
t a t i o n  l a y e r i n g  became more complex on t h e  banks  t h r o u g h  t i me .  D i s t i n c t ,  
y e t  o v e r l a p p i n g ,  h e r b ,  s h r u b ,  and t r e e  l a y e r s  d e v e l o p e d  on t h e  banks  
where  once  o n l y  p r i s t i n e  homogenous w e t l a n d s  had e x i s t e d .  And t h i r d ,  
l i f e  form s t a g e s  were  found t o  v a r y  on s p o i l  banks  l o c a t e d  in d i f f e r e n t  
w e t l a n d  e n v i r o n m e n t s .  The t r e e  s t a g e  o c c u r r e d  e a r l i e s t  on t h e  f r e s h  
swamp s p o i l  banks  and l a t e s t  on t h e  s a l i n e  marsh s p o i l  ba n k s .  These  
f l u c t u a t i o n s  imply t h a t  v a r y i n g  p l a n t  s u c c e s s i o n  r a t e s  e x i s t .
I nv a d e r  P l a n t s  and Seed D i s p e r s a l  on Spo i l  B a n k s :
P i o n e e r s ,  Weeds,  and E x o t i c s
The f i v e  b a s i c  p r o c e s s e s  o f  s e c o n d a r y  p l a n t  s u c c e s s i o n  i n c l u d e :
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(1) n u d a t i o n ,  t h e  i n i t i a l  c r e a t i o n  o f  a b a r e  h a b i t a t ;  (2) i m m i g r a t i o n ,  
t h e  a r r i v a l  o f  a v a i l a b l e  p l a n t  s e e d s ;  (3) e c e s i s ,  t h e  e s t a b l i s h m e n t  and 
g e r m i n a t i o n  o f  t h o s e  s e e d s ;  (*0 r e a c t i o n ,  t h e  c o m p e t i t i o n  be t ween  t h e  
e s t a b l i s h e d  p l a n t s  and t h e i r  e f f e c t s  upon t h e i r  immedia te  m i c r o - e n v i r o n ­
ment ;  and (5) s t a b i l i z a t i o n ,  t h e  u l t i m a t e  e n t r e n c h m e n t  o f  t h e  s p e c i e s  
p o p u l a t i o n s ,  in an e q u i l i b r i a l  c o n d i t i o n  a t  t h e  end p h a s e  o f  s u c c e s s i o n  
( C l e m e n t s ,  1928) .  Al l  o f  t h e s e  p r o c e s s e s  may o c c u r  on s p o i l  b a n k s .  
Dredging  w i l l  c r e a t e  a new b a r r e n  h a b i t a t  upon which i n v a d e r  p l a n t  s p e ­
c i e s  may e s t a b l i s h  t h e m s e l v e s  and s u c c e e d  t o  m a t u r e ,  c l i m a x ,  v e g e t a t i o n .  
T h i s  t yp e  o f  s u c c e s s i o n  i s  r e f e r r e d  t o  a s  " s e c o n d a r y  s u c c e s s i o n , "  b e ­
c a u s e  i t  r e s u l t s  f rom an i n i t i a l  d i s t u r b a n c e  o r  d e s t r u c t i o n  o f  a p r e  
- e x i s t i n g  v e g e t a t i o n a l  c o v e r ,  which r e i n s t i t u t e s  t h e  s u c c e s s i o n a l  p r o ­
c e s s  upon t h e  a f f e c t e d  s i t e  (Odum, 1971) .
Se c o n d a r y  s u c c e s s i o n  may o c c u r  n a t u r a l l y  a f t e r  t r e e  f a l l s ,  l a n d ­
s l i d e s ,  o r  w i l d f i r e s ,  o r  i t  may be ma n- i nduced  as  i s  t h e  c a s e  w i t h  f i r e s ,  
a g r i c u l t u r a l  a c t i v i t i e s ,  o r  i n d u s t r i a l  f a c t o r s .  Human a c t i v i t i e s ,  i t  
s h o u l d  be n o t e d ,  have  r e s u l t e d  in a phenomenal  i n c r e a s e  in open o r  d i s ­
t u r b e d  v e g e t a t i o n a l  h a b i t a t s  d u r i n g  t h e  p a s t  s e v e r a l  t h o u s a n d s  o f  y e a r s .  
P l a n t  s p e c i e s  s p e c i f i c a l l y  a d a p t e d  t o  d i s t u r b e d  h a b i t a t s ,  n o t  n e c e s s a r i l y  
r e s u l t a n t  o f  ma n ' s  a c t i v i t i e s ,  have e v o l v e d  t h r o u g h  t i m e .  The s e  p l a n t s  
now have  c o n t a i n e d  w i t h i n  t h e i r  genome t h e  a b i l i t y  t o  move r a p i d l y  i n t o  
any d i s t u r b e d  a r e a  ( B u n t i n g ,  1960;  Godwin,  1960;  Kummer, 1951) .  Commonly,  
t h e s e  s p e c i e s  have  s h o r t  l i f e  c y c l e s ,  v e g e t a t i v e  r e p r o d u c t i o n ,  a b u n d a n t  
smal l  s e e d s ,  and s e e d s  c a p a b l e  o f  p r o l o n g e d  v i a b i l i t y  in t h e  s o i l  
( Ke l lman ,  1975) .
T h i s  l a s t  f a c t o r ,  p r o l o n g e d  seed  v i a b i l i t y ,  i s  e x t r e m e l y  i m p o r t a n t
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on s p o i l  bank h a b i t a t s .  The c r e a t i o n  o f  a s p o i l  bank may b r i n g  s e e d s  
t o  t h e  s u r f a c e  which  have  been dor man t  f o r  y e a r s  in t h e  s o i l  b e n e a t h  t he  
w e t l a n d  s u r f a c e .  I t  i s  n o t  uncommon f o r  s e e d s  t o  r emain  dormant  f o r  
s even  t o  t went y  y e a r s ,  and in some c a s e s  f o r  e i g h t y  y e a r s ,  a w a i t i n g  t he  
r i g h t  c o n d i t i o n s  f o r  g e r m i n a t i o n  ( S t e i n b a u e r  and G r i g s b y ,  1957;  T h u r s t o n ,  
1960) .  E l e v a t i o n  o f  t h e  s o i l  on a s p o i l  bank may b r i n g  a b o u t  t h e  n e c e s ­
s a r y  g e r m i n a t i o n  r e q u i r e m e n t s ,  such a s  i n c r e a s e d  l i g h t ,  d e c r e a s e d  w e t ­
n e s s ,  i n c r e a s e d  oxygen s u p p l y  o r  a e r a t i o n  o f  t h e  s o i l ,  and r ed u c e d  s o i l
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s a l i n i t y .  Along c a n a l s ,  t h e  w a t e r  t r a n s p o r t  o f  s e e d s  f o r  a p e r i o d  o f  
t wen t y  days  o r  more may s o f t e n  t h e  s ee d  c o a t  and t h u s  a i d  in t h e  g e r m i n a ­
t i o n  p r o c e s s  ( C r a f t s  and R o bb i n s ,  1962) .
At t h i s  p o i n t ,  i t  becomes n e c e s s a r y  t o  d e f i n e  a few b i o g e o g r a p h i c  
t e rms  b e c a u s e  i n v a d e r  p l a n t s  which  commonly o c c u r  on s p o i l  banks  may be 
d e s c r i b e d  f rom t h r e e  d i f f e r e n t  v i e w p o i n t s :  1) p l a n t  s u c c e s s i o n a l , 2) a g ­
r i c u l t u r a l ,  and 3) h o r t i c u l t u r a l .  When p l a n t  g e o g r a p h e r s  d i s c u s s  p l a n t  
s u c c e s s i o n  on a p a r t i c u l a r  s i t e ,  t h e y  use  t h e  t e rm " i n v a d e r  s p e c i e s , "  
t o  r e f e r  t o  a l l  p l a n t s  wh i ch  i nva de  and occupy  t h e  s i t e  t h r o u g h  t i me .  
I nv a d e r  s p e c i e s ,  t h e r e f o r e ,  i n c l u d e  a l l  l i f e  forms  o f  p l a n t s  i n c l u d i n g  
h e r b s ,  s h r u b s ,  v i n e s  and t r e e s ,  a l t h o u g h  h e r b s  a r e  u s u a l l y  t h e  most  com­
mon i n v a d e r s .  " P i o n e e r  s p e c i e s "  r e f e r  o n l y  t o  t h o s e  i n v a d e r  p l a n t s  
which  " i n i t i a l l y "  oc c upy  a s i t e  and c o v e r  t h e  b a r e g r o u n d .  These  p l a n t s ,  
u s u a l l y  h e r b s  o r  g r a s s e s ,  a r e  p r o l i f i c  and h i g h l y  c o m p e t i t i v e  ( W a t t s ,  
1971) .
A g r i c u l t u r a l i s t s  r e f e r  t o  any i n v a d e r  p l a n t  in c r op  f i e l d s  a s  
" w e e d s . "  To them a weed i s  a b o t h e r s o m e  p l a n t ,  u nwan t ed ,  n o n - u s e f u l  
and o u t  o f  p l a c e .  F u r t h e r ,  i t  w i l l  o f t e n  compe te  w i t h  t h e  c r op  f o r
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l i v i n g  s p a c e .  In a c t u a l i t y ,  a weed i s  s i m p l y  a p i o n e e r  p l a n t  which  is  
t r y i n g  t o  e s t a b l i s h  i t s e l f  on t h e  b a r e g r o u n d  commonly found a r ound  c r op  
p l a n t s .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  many p l a n t  s u c c e s s i o n a l  s t u d i e s  
have  been c o n d u c t e d  on abandoned f a rm f i e l d s  a c r o s s  t h e  e a s t e r n  h a l f  o f  
t h e  U n i t e d  S t a t e s  in an a t t e m p t  t o  d e s c r i b e  p i o n e e r  p l a n t  s p e c i e s  
( O o s t i n g s ,  19^2;  Bonck and Pen f ound ,  1945;  Bazz az ,  1968;  Small  e t  a l . ,  
1971)-  The p l a n t s  common t o  t h e s e  o l d  f i e l d s  a r e  s i m i l a r  t o  t h o s e  found 
a l o n g  r o a d s i d e s ,  g a r b a g e  dumps,  and o t h e r  open d i s t u r b e d  h a b i t a t s .  These  
p i o n e e r s ,  o r  weedy s p e c i e s ,  have  g a i n e d  some s t a t u s  in r e c e n t  y e a r s  due 
t o  E u e l 1 Gibbons  and o t h e r s  who view w i l d  p l a n t s  a s  u s e f u l  f o r  food o r  
me d i ca l  p u r p o s e s  and n o t  j u s t  a s  p e s t s  ( Gi bbons ,  1962 and 1966;  Mor ton,
1974) .
The weed c o n c e p t  d e v e l o p e d  w i t h  ma n ' s  a g r i c u l t u r a l  a c t i v i t i e s .  
B e f o r e  man d o m e s t i c a t e d  p l a n t s  some 9 , 0 00  y e a r s  a g o ,  a l l  p l a n t s  were  w i l d  
and o c c u r r e d  in mixed a s s e m b l a g e s .  As p l a n t s  became a s s o c i a t e d  w i t h  
ma n ' s  a c t i v i t i e s  o r  even  f o l l o w e d  him,  g rowing  in ma n ' s  r u b b i s h  h e a p s ,  
t h e y  were  e i t h e r  d o m e s t i c a t e d  f o r  a g r i c u l t u r a l  o r  m e d i c i n a l  u s e ,  o r  b e ­
came c l a s s i f i e d  a s  " weeds"  ( J .  S a u e r ,  1950;  C. S a u e r ,  1952;  An d e r so n ,
1954;  H e l b a c k ,  1959 and 1964;  MacNeish,  1965) -  T o d a y ' s  a g r i c u l t u r a l  
p r a c t i c e s  a r e  c o n t r a r y  t o  n a t u r e  in t h a t  l a r g e  f i e l d s  o f  m o n o s p e c i f i c  
c u l t i v a t e d  l i f e  forms  a r e  t h e  common p r a c t i c e .  The i n v a s i o n  o f  weeds ,  
m o s t l y  h e r b a c e o u s  in form,  i n t o  t h e s e  f i e l d s  has l e d  t o  e x t e n s i v e  weed 
c o n t r o l  p r a c t i c e s .
S t u d i e s  o f  d i f f e r e n t  t y p e s  o f  weeds  have  shown t h a t  t h e  more 
a g g r e s s i v e  and p r o b l e m a t i c  weeds  a r e  o f t e n  " a l i e n "  p l a n t s  i n t r o d u c e d  
f rom o t h e r  c o u n t r i e s  b e f o r e  t h e  1900s ( C r a f t s  and Ro b b i n s ,  1962) .
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P r i o r  t o  1900,  many p l a n t s  were  b r o u g h t  t o  t h e  New World from Europe  and 
Wes t e r n  A s i a  f o r  a v a r i e t y  o f  p u r p o s e s .  However ,  mos t  weedy p l a n t s  a r ­
r i v e d  u n i n t e n t i o n a l l y  as  s ee d s  i n t e r m i x e d  w i t h  c r op  seed  s h i p m e n t s .  In 
t h e  1895 U.S.  Depar t men t  o f  A g r i c u l t u r e ' s  Yearbook ,  o v e r  o n e - h a l f  o f  t he  
two hundred  ma j o r  h e r b a c e o u s  weed s p e c i e s  t he n  common in t h e  U n i t e d  
S t a t e s  we re  d e n o t e d  as  a l i e n  p l a n t s .
" E x o t i c s "  i s  a t e rm used by h o r t i c u l t u r a 1 i s t s  t o  r e f e r  t o  a l i e n  
p l a n t s  i n t r o d u c e d  s p e c i f i c a l l y  f o r  o r n a m e n t a l  p u r p o s e s  ( G r a f ,  1970) .  They 
i n c l u d e  a l l  l i f e  f o r ms ,  bu t  mos t  common a r e  t h e  s h r u b s  and t r e e s  used f o r  
l a n d s c a p i n g  a r o u n d  homes.  Most o f  t h e s e  e x o t i c  p l a n t s  a r r i v e d  in t h e  New 
World b e f o r e  1900 v i a  t h e  s e a p o r t  o f  C h a r l e s t o n ,  South  C a r o l i n a  ( B r i g g s ,  
1951) .  Many e x o t i c s  have  e s c a p e d  from c u l t i v a t i o n ,  and have s u f f i c i e n t  
g e n e t i c  p l a s t i c i t y  t o  s u r v i v e  in t h e  w i l d .  They,  in many c a s e s ,  have 
o u t c o m p e t e d  n a t i v e  p l a n t s  f o r  l i v i n g  s p a c e ,  and in t h e s e  c a s e s  a r e  c o n ­
s i d e r e d  t o  be i n v a d e r s  in t h e  p r o c e s s  o f  p l a n t  s u c c e s s i o n  (Odum, 1971) .
S po i l  bank v e g e t a t i o n  in t h e  Bayou L a f o u r c h e  d e l t a  c o n s i s t s  o f  
p i o n e e r  p l a n t s ,  weeds ,  and e x o t i c s .  The p l a n t s  p r e s e n t  on t h e  s p o i l  
banks  r e f l e c t  b o t h  t h e  s u r r o u n d i n g  n a t u r a l  v e g e t a t i o n  and t h e  v e g e t a ­
t i o n  a s s o c i a t e d  w i t h  ma n- i nduc e d  a c t i v i t i e s  common t o  t h e  Bayou L a f o u r c h e  
a r e a .  The c l o s e  p r o x i m i t y  o f  b o t t o m l a n d  hardwood f o r e s t s ,  a g r i c u l t u r a l  
l a n d ,  and homes w i t h  o r n a m e n t a l s  p r o v i d e  a r i c h  s e e d  s o u r c e  f o r  t h e  i n ­
v a d e r  s p e c i e s  found on s p o i l  b a n k s .  The most  common mechanisms o f  s eed  
d i s p e r s a l  f o r  t h e s e  p l a n t s  i s  by w i n d ,  b i r d s ,  w a t e r  c u r r e n t s ,  and w a n d e r ­
ing mammals i n c l u d i n g  man.
Genera l  Trend  o f  I n va d e r  P l a n t s  on S po i l  Banks
B e f o r e  d i s c u s s i n g  i n d i v i d u a l  i n v a d e r  p l a n t  s p e c i e s  i t  i s  i n t e r e s t i n g
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t o  look  a t  t h e  g e n e r a l  t r e n d s  o f  t e r r e s t r i a l  and w e t l a n d  i n v a d e r  p l a n t s  
on s p o i l  banks  o f  d i f f e r i n g  w e t l a n d  e n v i r o n m e n t s  ( Tab l e  8 ) .  In each  
w e t l a n d  e n v i r o n m e n t a l  t y p e ,  be t ween 47 and 71 p e r c e n t  o f  t h e  p l a n t  s p e ­
c i e s  found on s p o i l  banks  were  t e r r e s t r i a l ,  o r  u p l a nd  i n v a d e r ,  l i f e  
f o r ms .  In t h a t  t h e s e  p e r c e n t a g e s  were  a v e r a g e d  o v e r  a t h i r t y  y e a r  
p e r i o d  t h e y  do n o t  p r o v i d e  a s  c l e a r  a p i c t u r e  o f  s u c c e s s i o n  t oward  an 
u p l a n d  e n v i r o n m e n t  a s  p e r c e n t a g e s  o f  t e r r e s t r i a l  l i f e  forms c a l c u l a t e d  
f o r  eac h  s p o i l  bank o f  a g i v e n  age w i t h i n  a g i v e n  w e t l an d  e n v i r o n m e n t .  
Co mp u t a t i on s  u s i n g  t h e s e  d a t a  s u p p o r t  t h e  c o n c e p t  o f  a c l e a r l y  d e f i n e d  
s u c c e s s i o n a l  t r e n d  t oward  an up l a nd  v e g e t a t i o n a l  a s p e c t  as  s p o i l  banks  
become o l d e r .  F u r t h e r ,  a f t e r  t h i r t y  y e a r s  o f  s u c c e s s i o n  on t h e s e  banks  
in t h e  d i f f e r e n t  w e t l a n d  t y p e s ,  i t  was d e m o n s t r a t e d  t h a t  be tween 71 and 
81 p e r c e n t  o f  t h e  p l a n t  s p e c i e s  found on t h e s e  banks  were  indeed  t e r r e s ­
t r i a l  in n a t u r e  ( Ta b l e  9 ) .
Averaged  o v e r  a t h i r t y  y e a r  p e r i o d ,  s a l i n e  and b r a c k i s h  marsh  s p o i l  
banks  had a h i gh  p e r c e n t a g e  o f  t e r r e s t r i a l  p l a n t s  on t h e i r  b an k s ,  64 and 
71 p e r c e n t ,  r e s p e c t i v e l y  ( Ta b l e  8 ) .  Owing t o  s e v e r a l  f a c t o r s ,  t h e  t o t a l  
number  o f  s p e c i e s  on t h e s e  b a n k s ,  however ,  was low,  o n l y  36 and 31 p l a n t s ,  
r e s p e c t i v e l y .  T h i s  low d i v e r s i t y  may be a t t r i b u t e d  t o :  1) t h e  s a l i n e  
c o n d i t i o n  o f  t h e  s o i l  d u r i n g  t h e  f i r s t  few y e a r s  o f  s u c c e s s i o n ;  2) t h e  
r e l a t i v e l y  l a r g e  d i s t a n c e  o f  t h e  banks  f rom an up l a nd  s e e d  s o u r c e ;  and 
3) t h e  c o m p e t i t i v e  n a t u r e  o f  s e v e r a l  a g g r e s s i v e  w e t l a n d  s p e c i e s ,  e s p e c i ­
a l l y  t h e  g r a s s e s ,  who have  t h e  a b i l i t y  t o  s p r e a d  r a p i d l y  o v e r  t h e  s p o i l  
banks  by v e g e t a t i v e  means.
S po i l  banks  a s s o c i a t e d  w i t h  t h e  f r e s h  marsh and f r e s h  swamp demon­
s t r a t e d  t h e  h i g h e s t  s p e c i e s  d i v e r s i t y ,  o r  t o t a l  number o f  s p e c i e s  ( Ta b l e
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TABLE 8
NUMBER OF TERRESTRIAL AND WETLAND INVADER PLANT SPECIES 
ON SPOIL BANKS, INCLUDING WEEDS AND EXOTICS
Types  o f  P l a n t s  (by e n v i ro n m e n t ) Number o f  P l a n t s
S a l i n e  Marsh Spo i l  Banks
T e r r e s t r i a l  S p e c i e s  
T r e e s  
Shrubs
V i nes  
Herbs
Wet l and  S p e c i e s  
T o t a l  S p e c i e s
B r a c k i s h  Marsh Spo i l  Banks
T e r r e s t r i a l  S p e c i e s  
T r e e s  
Shrubs
V i nes  
Herbs
Wet l and  S p e c i e s  
T o t a l  S p e c i e s
Fres h  Marsh Spo i l  Banks
T e r r e s t r i a l  S p e c i e s  
T r e e s  
Shrubs
V i nes  
Herbs
Wet l and  S p e c i e s  
T o t a l  S p e c i e s
F r e s h  Swamp Spo i l  Banks
T e r r e s t r i a l  S p e c i e s  
T r e e s  
Shrubs
V i nes  
Herbs
Wet l and  S p e c i e s  
T o t a l  S p e c i e s
23 (64% o f  t h e  t o t a l  s p e c i e s )
3
4 ( La n t an a )
4
12 (9 weeds ;  75% o f  t h e  h e r b s )
13 
36
22 ( 71% o f  t h e  t o t a l  s p e c i e s )
5 ( C h i n a b e r r y )
4 ( La n t an a )
4
9 (6 we e d s ;  67% o f  t h e  h e r b s )
9 
31
26 (47% o f  t h e  t o t a l  s p e c i e s )
5 ( C h i n e s e  t a l l o w  t r e e )
4
5
12 (10 we e d s ;  83% o f  t h e  h e r b s )
29
55
45 (69% o f  t h e  t o t a l  s p e c i e s )
8 ( C h i n e s e  t a l l o w ;  Mulbe r ry)
8
8
21 (15 weeds ;  71% o f  t h e  h e r b s )
21 
66
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TABLE 9
PERCENT OF TERRESTRIAL INVADER PLANT SPECIES ON SPOIL 
BANKS BY ENVIRONMENT AND AGE OF BANK,
AND LOCATION OF EXOTICS
Age o f Spo i 1 Bank (Yea r s )
1 2 3 b 5 10 15 20 25 30
S a l i n e  
Marsh 33 33 61 51 30 50 40 70(L)
75 80
B r ack  i sh 
Marsh 50 22 12 0 20 79 66 77 63
(L)
81
(C)
F r e s h
Marsh 23 28 33 27 17 12 33 68 71 71(T)
F r e s h  
Swamp 78 54 8 b 
(T)
46 68 60
(M)
36 40 64 73
E x o t i c s :  C -  C h i n a b e r r y
L -  Lan t ana  
M -  Mul be r ry  
T -  Ch i n e se  t a l l o w  t r e e
8 ) .  The two m a j o r  f a c t o r s  p r o b a b l y  c o n t r i b u t i n g  t o  t h i s  h i gh  s p e c i e s  
d i v e r s i t y  a r e :  1) e d a p h i c ,  as  r e l a t e d  t o  s o i l  p r o f i l e  d e v e l o p m e n t ,  and 
2) t h e  p r o x i m i t y  t o  an u p l a n d  seed  s o u r c e .  In t e rms  o f  u p l a n d  l i f e  
fo rms ,  k~J p e r c e n t  o f  t h o s e  s p e c i e s  found on t h e  f r e s h  marsh banks  and 
69 p e r c e n t  o f  t h e  s p e c i e s  found  on t h e  f r e s h  swamp banks  were  t e r r e s t r i a l  
in n a t u r e .  In t e rms  o f  numbers  o f  s p e c i e s ,  t h e  f r e s h  marsh s p o i l  banks  
had j u s t  t h r e e  o r  f o u r  more t e r r e s t r i a l  p l a n t  s p e c i e s  t han  t h e  s a l i n e  
and b r a c k i s h  marsh s p o i l  b a n k s ,  w h i l e  t h e  f r e s h  swamp s p o i l  banks  had a l ­
most  t w i c e  a s  many t e r r e s t r i a l  s p e c i e s  t h a n  d i d  t h o s e  in t h e  s a l i n e  e n ­
v i r o n m e n t .  A g a i n ,  t h e  c l o s e r  p r o x i m i t y  o f  t h e  f r e s h  swamp s p o i l  banks  
t o  t h e  seed  s o u r c e s ,  e s p e c i a l l y  t h o s e  o f  a g r i c u l t u r a l  l a n d s  and weedy 
s p e c i e s ,  was p r o b a b l y  t h e  d e t e r m i n i n g  f a c t o r  f o r  h i g h e r  d i v e r s i t y  o f  
t e r r e s t r i a l  p l a n t  s p e c i e s  on t h o s e  b a n k s .
A n a l y s i s  o f  P i o n e e r  P l a n t s ,  Weeds,  and E x o t i c s  on S po i l  Banks
A n a l y z i n g  1) p e r c e n t a g e s  o f  t e r r e s t r i a l  p l a n t  s p e c i e s  on s p o i l  banks  
a c c o r d i n g  t o  t h e i r  w e t l a n d  e n v i r o n m e n t  l o c a l i t y ,  and bank a g e ;  and 2) t h e  
p l a n t  s p e c i e s  l i s t  f o r  e a c h  bank ,  p r o v i d e s  some i n s i g h t  i n t o  t h e  f o l l o w ­
ing:  a)  t h e  i m p o r t a n t  p i o n e e r  s p e c i e s  on s p o i l  banks  a s s o c i a t e d  w i t h  
p l a n t  s u c c e s s i o n ;  b) s e e d  s o u r c e  l o c a t i o n s ,  and s ee d  d i s p e r s a l  mechan­
i sms;  c) t h e  i m p o r t a n c e  o f  a g r i c u l t u r a l  weeds  on s p o i l  ba n k s ;  and d) t h e  
d i s t r i b u t i o n  o f  e x o t i c s  on s p o i l  banks  ( Ta b l e  3,  Appendix  5) •
I n v ad e r  p l a n t s  on s a l i n e  marsh  s p o i l  b a n k s . S po i l  bank s u c c e s s i o n  
on t h e  s a l i n e  marsh e n v i r o n m e n t  b e g i n s  w i t h  o n l y  a few t e r r e s t r i a l  s p e ­
c i e s  on t h e  y o u n g e s t  b a n k s .  The p i o n e e r  p l a n t s  c o n s i s t  m o s t l y  o f  w e t l a n d  
g r a s s e s  such  as  s a l t m a r s h  g r a s s ,  s a l t me a dow g r a s s ,  and s a l t  g r a s s
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t o g e t h e r  w i t h  some marsh  e l d e r  s h r u b s .  They make i t  d i f f i c u l t  f o r  t e r ­
r e s t r i a l  p l a n t s  t o  become e s t a b l i s h e d  b e c a u s e  t h e y  s p r e a d  r a p i d l y  by 
v e g e t a t i v e  r e p r o d u c t i o n .
The few p i o n e e r  t e r r e s t r i a l  p l a n t s  a r e  g o l d e n r o d  and s i l v e r l i n g .  
T h e i r  a r r i v a l  may be a t t r i b u t e d  t o  t h e  f a c t  t h a t  b o t h  o f  t h e s e  p l a n t s  
a r e  p r o l i f i c  s e e d  p r o d u c e r s ,  and more i m p o r t a n t ,  t h e i r  s ee d s  a r e  wind 
d i s p e r s e d .  I t  i s  a l s o  p o s s i b l e  t h a t  some o f  t h e s e  s e e d s  a r e  h e l d  in t h e  
s o i l  and b e g i n  g e r m i n a t i o n  upon e i t h e r  a e r a t i o n  o r  a l t e r a t i o n  o f  t h e  
e d a p h i c  c o n d i t i o n s .  I t  s h o u l d  be n o t e d  t h a t  a t  t h i s  t i me  t h e i r  s p a t i a l  
e x t e n t  i s  minimal  b e c a u s e  t h e  g r a s s e s  d o mi na t e  t h e  banks .  A d d i t i o n a l l y ,  
o t h e r  wind d i s p e r s e d  s eed  p l a n t s  such as  a s t e r ,  w h i t e  s n a k e r o o t ,  and 
bushy  b e a r d g r a s s ,  a l l  o f  which  a r e  t e r r e s t r i a l  p l a n t s ,  compete  w i t h  t h e  
p i o n e e r  g r a s s  s p e c i e s .  Dur ing  t h e  l a t e r  s e r a i  s t a g e s  t h e y  compete  a l s o  
w i t h  s i l v e r l i n g  s h r u b s  f o r  n i c h e  s p a c e .
T e r r e s t r i a l  p l a n t s ,  such as  t h o s e  n o t e d  abo v e ,  a r e  common on t h e  
m a j o r  Bayou L a f o u r c h e  l e v e e s ,  e s p e c i a l l y  on a g r i c u l t u r a l  l a n d ,  where  
t h e y  a r e  c o n s i d e r e d  t o  be weeds .  T a b l e  10 l i s t s  a l l  t he  h e r b a c e o u s  
p l a n t s  o c c u r r i n g  on t h e  s p o i l  banks  which a r e  c o n s i d e r e d  t o  be a g r i ­
c u l t u r a l  weeds .  The s e  r e p r e s e n t  o n e - f o u r t h  o f  t h e  t o t a l  109 s p o i l  bank 
s p e c i e s .  E i g h t  s p e c i e s  a r e  common t o  a l l  s p o i l  banks  and may be c o n ­
s i d e r e d  u b i q u i t o u s  t o  t h e  L a f o u r c h e  d e l t a .  I t  i s  i n t e r e s t i n g  t o  n o t e  
t h a t  mos t  have  smal l  s e e d s  whi ch  a r e  d i s p e r s e d  by t h e  wind .  Only two 
p l a n t s ,  g round c h e r r y  and pokeweed,  have  s e e d s  which  a r e  e a t e n  by b i r d s .
As s i l v e r l i n g  becomes domi nan t  on t h e  f i v e  t o  f i f t e e n  y e a r  o l d  
b a n k s ,  t h e  number o f  t e r r e s t r i a l  p l a n t s  on t h e  banks  d r o p s .  S i l v e r ­
l i n g ,  however ,  wh i ch  p r o v i d e s  a r o o s t  f o r  b i r d s  may h e l p  t o  b r i n g  a b ou t  
i t s  own demi s e .
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TABLE 10
ANNUAL AND PERENNIAL HERBACEOUS WEEDS OCCURRING 
ON SPOIL BANKS OF THIS STUDY
Common Name S c i e n t i f i c  Name
* A s t e r  
Bermuda b l u e g r a s s  
*Bushy b e a r d g r a s s  
Cowpen d a i s y  
Cursed  b u t t e r c u p  
Da i sy 
Da nde l i on  
Day f l o w e r  
Dodder  
* F 1 a t s e d g e  
G i a n t  ragweed 
*Goldenrod  
Grass  
*Ground c h e r r y  
Hemp s e s b a n i a  
P i gweed 
*Pokeweed 
Ragweed 
R a t t l e b u s h  
S e a s i d e  h e l i o t r o p e  
Sow-th i s t l e  
Swi t c h  g r a s s  
Thi  s t l e  
*Whi te  s n a k e r o o t  
*Yankeeweed 
Yel low wood s o r r e l
26 s p e c i e s ,  o r  2k% o f  t h e  t o t a l  
r i n g  in t h i s  s t u d y .
A s t e r  sp .
Cynodon d a c t y l o n  
Andropogon g l o m e r a t u s  
V e r b e s i n a  e n c e l i o i d e s  
Ra nuncu l us  s c l e r a t u s  
H e l i a n t h u s  s t r um o s u s  
Taraxacum o f f i c i n a l e  
Commelina communis 
Cus cu t a  c u s p i d a t a  
Cyperus  s p .
Ambros ia  t r i f i d a  
S o l i  dago s p .
Gras s  sp .
P h y s a 1 i s a n g u l a t a  
S e s b a n i a  m a c r oc a r p a  
Acnida  sp .
P h y t o l a c c a  a m er i c a n a  
Ambros ia  a r t e m i s i i f o l i a  
S e s b a n i a  drummondi i  
H e l i o t r o p i u m  c u r a s s a v i c u m  
Sonchus  a s p e r  
Pan icum vi  rga tum 
C i r s  i urn s p .
Eup a t o r i u m rugosum 
Eu p a t o r i u m c a p i 11i f o l i u rn  
Oxa1 i s s t r i  e t a
109 s p o i l  bank s p e c i e s  o c c u r -
Weeds common t o  a l l  s p o i l  banks  o f  t h i s  s t u d y .
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Ro o s t i n g  b i r d s  d r op  s ee d s  from t h e i r  beaks  o r  e x c r e t e  s e e d s ,  many 
o f  which  a r e  f rom t e r r e s t r i a l  p l a n t s  ha v i ng  f l e s h y  f r u i t s  o r  b e r r i e s .  
B i r d  a c t i v i t y  i s  s u g g e s t e d  by t h e  p r e s e n c e  o f  l a r g e  numbers  o f  t e r r e s ­
t r i a l  p l a n t s  b e a r i n g  f l e s h y  f r u i t s ,  such  a s  some o f  t h e  v i n e s ,  s h r u b s ,  
and t r e e s  which a p p e a r  on t h e  t wen t y  t o  t h i r t y  y e a r  o l d  b a n ks .  P l a n t s  
found on t h e s e  banks  w i t h  f r u i t s  commonly e a t e n  by b i r d s  a r e  m e l o n e t t e ,  
e l d e r b e r r y ,  l a n t a n a ,  h a c k b e r r y ,  g round c h e r r y  and pokeweed ( M a r t i n ,  Zim 
and N e l s o n ,  1951) .  Thus ,  a f t e r  t h i r t y  y e a r s  o f  s u c c e s s i o n ,  80 p e r c e n t  
o f  t h e  i n v a d e r  p l a n t s  on t h e  banks  a r e  t e r r e s t r i a l  ( Ta b l e  9 ) .
Two p l a n t s ,  l a n t a n a  and pokeweed,  f ound on s a l i n e  marsh  s p o i l  
b a n k s ,  have  i n t e r e s t i n g  b i o g e o g r a p h i c a 1 c h a r a c t e r i s t i c s  in t e rms  o f  
t h e i r  d i s t r i b u t i o n  and u t i l i z a t i o n  by man. One i s  an e x o t i c ,  t h e  o t h e r  
i s a w e e d .
Pokeweed i s  an a g g r e s s i v e  h e r b a c e o u s  weed which  has  a d a p t e d  t o  
d i s t u r b e d  s i t e s .  J .  D. S a u e r  (1952)  has  t r a c e d  t h i s  p l a n t ' s  e x p a n s i o n  
in e a s t e r n  Nor t h  Amer ica  d u r i n g  t h e  p o s t - s e t t l e m e n t  p e r i o d .  N a t i v e  t o  
t h e  b a r e  m i n e r a l  s o i l  o f  t h e  f l o o d p l a i n s ,  t h i s  s p e c i e s  has  p r oved  i t s e l f  
s u i t a b l y  p r e - a d a p t e d  t o  t h e  a g r i c u l t u r a l  l and  i n t o  which  i t  s p r e a d .
Pokeweed has  been used  by man f o r  food and f o r  a v e g e t a b l e  dye 
d e r i v e d  from i t s  b e r r i e s .  A l s o ,  t h e  e a r l y  p i o n e e r s  used  t h e  dye f rom 
i t s  b e r r i e s  as  i nk ,  g i v i n g  t h i s  p l a n t  a s econd  common name,  " i n k  b e r r y . "
Because  pokeweed is  so common, i t  i s  n o t  s u r p r i s i n g  t o  f i n d  i t  
g rowing  on many o f  t h e  s p o i l  banks in a l l  f o u r  e n v i r o n m e n t s .  In t h e  
s a l i n e  and b r a c k i s h  e n v i r o n m e n t s  i t  o c c u r s  on t h e  o l d e r  b a n k s ,  15-25 
y e a r s ,  w h i l e  in t h e  f r e s h  e n v i r o n m e n t s  i t  o c c u r s  on most  b a n k s ,  3—25 
y e a r s .  I t  i s  s p e c u l a t e d  t h a t  t h i s  p l a n t ' s  d i s t r i b u t i o n  i s  a s s o c i a t e d
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w i t h  b i r d  a c t i v i t y ,  more  s p e c i f i c a l l y  w i t h  r o o s t i n g  in t h e  s i l v e r l i n g  
s h r u b s ,  which  a r e  common t o  t h e  y o u ng e r  s e r a i  s u c c e s s i o n a l  s t a g e s  on 
t h e s e  s p o i 1 b a n k s .
La n t an a  ( L a n t a n a  c a m a r a ) i s  an e x o t i c  s h r u b  found on s p o i l  banks  
in s a l i n e  e n v i r o n m e n t s .  I t  a r r i v e d  on t h e  Nor th  Amer ican c o n t i n e n t  in 
1681 from t h e  West  I n d i e s  ( B r i g g s ,  1951) .  L a n t a n a ' s  showy,  m u l t i c o l o r e d  
f l o w e r s  make t h i s  p l a n t  an a t t r a c t i v e  o r n a m e n t a l ,  and i t  i s  a common 
house  s h r ub  on Bayou L a f o u r c h e ' s  l e v e e s .  The b e r r i e s  o f  t h i s  p l a n t  a r e  
smal l  and f l e s h y  and a r e  commonly e a t e n  by b i r d s .  Thus ,  t h e  s e e d s  o f  
t h i s  p l a n t ,  l i k e  pokeweed,  a r e  b i r d  d i s t r i b u t e d .
Lan t ana  was found  o n l y  on t h e  t w e n t y  y e a r  o l d  s p o i l  bank  in t h e  
s a l i n e  marsh e n v i r o n m e n t ,  and  on t h e  t w e n t y - f i v e  y e a r  o l d  bank in t h e  
b r a c k i s h  marsh e n v i r o n m e n t  ( Ta b l e  9 ) .  I t s  r e s t r i c t i o n  t o  o n l y  a few 
b a n ks ,  and t o  t h o s e  l o c a t e d  r e l a t i v e l y  c l o s e  t o  c i v i l i z a t i o n  i m p l i e s  
t h a t  t h e  p r e s e n c e  o f  l a n t a n a ,  and o t h e r  e x o t i c  t y p e  p l a n t s  in g e n e r a l  
on t h e s e  b a n ks ,  i s  mos t  l i k e l y  a random o c c u r r e n c e  due t o :  1) t h e  p r o x ­
i mi t y  o f  t h e  s e e d  s o u r c e ,  and 2) t h e  f e e d i n g  r ange  o f  b i r d s  e a t i n g  
t h e s e  p l a n t s .
I n va d e r  p l a n t s  on b r a c k i s h  marsh s p o i l  b a n k s . S p o i 1 bank v e g e t a ­
t i o n  o f  t h e  b r a c k i s h  marsh e n v i r o n m e n t  e x p e r i e n c e s  e c o l o g i c a l  c o n d i t i o n s  
somewhat  s i m i l a r  t o  t h a t  o f  t h e  s a l i n e  marsh e n v i r o n m e n t .  The p i o n e e r  
p l a n t s  a r e  m o s t l y  w e t l a n d  g r a s s e s ,  s a l t meadow g r a s s  and s a l t g r a s s ,  p l u s  
some s i l v e r l i n g  s h r u b s .  G o l d e n r o d ,  s e d g e ,  a s t e r ,  and s a l t m a r s h  mal low 
a r e  t h e  o n l y  t e r r e s t r i a l  p i o n e e r  p l a n t s ,  and t h e i r  s p a t i a l  e x t e n t  i s  o f  
l i t t l e  c o n s e q u e n c e .  These  p l a n t s  a r e  m o s t l y  a g r i c u l t u r a l  weeds  w i t h  
wind d i s p e r s e d  s e e d s .
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As t h e  age  o f  t h e s e  banks  i n c r e a s e s  t h e  g r a s s e s  c o n t i n u e  t o  
s p r e a d ,  bu t  a f t e r  t h r e e  t o  f i v e  y e a r s  a r e  f i n a l l y  o v e r - t o p p e d  by s i l v e r ­
l i n g  s h r u b s .  Dur ing  t h i s  t i m e ,  t h e  d i v e r s i t y  o f  p l a n t s  on t h e  banks  is 
low,  as  i s  t h e  p e r c e n t  o f  t e r r e s t r i a l  p l a n t  s p e c i e s .
As t h e s e  banks  become o l d e r ,  s i l v e r l i n g  s h r u b s  p r o v i d e  r o o s t i n g  
s i t e s  f o r  b i r d s ,  t h u s  p r o v i d i n g  a means whereby  p l a n t s  such  as  b l o o d -  
b e r r y ,  p e p p e r v i n e ,  m e l o n e t t e ,  wax m y r t l e ,  pokeweed,  g round  c h e r r y ,  
e l d e r b e r r y ,  l a n t a n a ,  h a c k b e r r y  and o t h e r  b i r d - d i s t r i b u t e d  p l a n t s  may 
a r r i v e  and assume a p o s i t i o n  in t h e  s e r a i  d e v e l o p m e n t .  As t h e  banks  
become o l d e r ,  t h e r e f o r e ,  p l a n t  l i f e  forms s h i f t  f rom wind d i s p e r s e d  
s e e d  p l a n t s  t o  t h o s e  a s s o c i a t e d  w i t h  b i r d  d i s s e m i n a t i o n .  The r e s u l t s  
o f  t h e s e  f a c t o r s  a re  cl  e a r  1y d e m o n s t r a t e d  on t h e  t h i r t y  y e a r  o l d  bank 
in t h i s  e n v i r o n m e n t  where  such  t r e e s  as  h a c k b e r r y ,  c h i n a b e r r y ,  t o o t h ­
ache  t r e e ,  and  b l a c k  w i l l o w  d o m i n a t e .  F u r t h e r ,  o p e n i n g s  in t h e  canopy 
due t o  wind f a l l ,  p r o v i d e  n i c h e  s p a c e  where  h e l i o p h i l i c  s p e c i e s  may 
t e m p o r a r i l y  e s t a b l i s h  t h e m s e l v e s .  I n d i c a t i v e  o f  t h e s e  i n f l u e n c e s  is  
t h e  t h i r t y  y e a r  o l d  bank,  where  some 81 p e r c e n t  o f  t h e  p l a n t  s p e c i e s  
a r e  t e r r e s t r i a l  in n a t u r e .
An i n t e r e s t i n g  e x o t i c  p l a n t  found  on s p o i l  banks  in t h e  b r a c k i s h  
marsh e n v i r o n m e n t  i s  c h i n a b e r r y  (Mel i a  a z e d a r a c h ) . C h i n a b e r r y  i s  a 
medium s i z e d  t r e e  h a v i n g  d o u b l e  compound,  d e c i d u o u s  l e a v e s  and r ou n d ­
i s h ,  p a l e  y e l l o w  f r u i t s .  Because  o f  i t s  showy,  f r a g r a n t  l i l a c - c o l o r e d  
f l o w e r s  i t  was b r o u g h t  t o  t h e  New World as  an o r n a me n t a l  in  1787 
(Grimm, 1962) .  L a t e r ,  i t  became a c o n s p i c u o u s  t r e e  o f  t h e  Piedmont  
and C o a s t a l  P l a i n  o f  t h e  S o u t h e a s t e r n  S t a t e s  where  i t  i s  p r e s e n t l y  
used f o r  s hade  a s  w e l l  as  o r n a m e n t a l  p u r p o s e s .  The s p r e a d  o f  t h i s  t r e e
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has  no doub t  been f u r t h e r  f a c i l i t a t e d  by b i r d s  known t o  e a t  and become 
i n t o x i c a t e d  on t h e  l a r g e ,  f l e s h y  b e r r i e s .
C h i n a b e r r y  was found o n l y  on t h e  t h i r t y  y e a r  o l d  bank in t h e  
b r a c k i s h  marsh e n v i r o n m e n t  ( Ta b l e  9 ) .  Al t hough  t h i s  bank i s  l o c a t e d  
many m i l e s  f rom a town,  on t h e  n o r t h w e s t  s h o r e  o f  L i t t e  Lake ,  i t  i s  
c l o s e  t o  a few smal l  h o me s t eads  hav i ng  c h i n a b e r r y  t r e e s  in t h e i r  g a r ­
d e n s .  T h i s  f a c t  mos t  l i k e l y  e x p l a i n s  why c h i n a b e r r y  i s  on t h i s  p a r ­
t i c u l a r  bank.
I n v ad e r  p l a n t s  on f r e s h  marsh  s p o i l  b a n k s . The s p o i 1 bank v e g e t a ­
t i o n  in t h e  f r e s h  marsh  e n v i r o n m e n t  a l s o  goes  t h r ou gh  a d r a m a t i c  change  
from a v e r y  low p e r c e n t a g e  o f  t e r r e s t r i a l  p l a n t s  on t h e  young b a n k s ,  23 
p e r c e n t ,  t o  a h i gh  v a l u e ,  71 p e r c e n t ,  on t h e  o l d e r  banks  ( Ta b l e  9 ) .  The 
e a r l y  s t a g e s  o f  t h e  f r e s h  marsh  banks  d i f f e r  d i s t i n c t l y  from t h o s e  o f  t h e  
s a l i n e  and b r a c k i s h  e n v i r o n m e n t s .  One y e a r  o l d  banks  in t h i s  e n v i r o n ­
ment  have  many more s p e c i e s ,  t w e n t y - t w o  s p e c i e s ,  a s  compared t o  o n l y  s i x  
and f o u r  p i o n e e r  s p e c i e s  on t h e  s a l i n e  and b r a c k i s h  marsh  s p o i l  b a n ks ,  
r e s p e c t i v e l y .  The l a r g e s t  number  o f  i m p o r t a n t  p i o n e e r  s p e c i e s  a r e  u s u ­
a l l y  w e t l a n d  i n v a d e r  p l a n t s  wh i ch  i n c l u d e  n o t  o n l y  g r a s s e s ,  b u t  h e r b s  
and s h r u b s .  Commonly,  t h e s e  a r e  smar t weed (Polygonum p u n c t a t u m ) , b a c o p a ,  
ma i denca ne  and s i l v e r l i n g .  A s t e r ,  g o l d e n r o d ,  and yankeeweed a r e  t h e  im­
p o r t a n t  t e r r e s t r i a l  p i o n e e r  s p e c i e s ;  t h e y  c o v e r  a l m o s t  o n e - t h i r d  o f  t h e  
bank,  d i s p l a y i n g  a much more s i g n i f i c a n t  s p a t i a l  c o v e r a g e  t ha n  i s  seen  
on s a l i n e  and b r a c k i s h  banks  o f  s i m i l a r  a g e s .
In g e n e r a l ,  t h e  few t e r r e s t r i a l  s p e c i e s  which  c o n s t i t u t e  t h e  e a r l y  
s u c c e s s i o n a l  s t a g e s  on f r e s h  marsh banks  have  s e e d s  which  a r e  d i s p e r s e d  
by w i n d .  Thus ,  a m a j o r  f a c t o r  c o n t r o l l i n g  t h e s e  e a r l y  v e g e t a t i o n a l
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s t a g e s  i s  t h e  d i s t a n c e  from t e r r e s t r i a l  p l a n t  s eed  s o u r c e s .  A n o t h e r  
way t o  look  a t  t h e  mechanisms  c o n t r o l l i n g  t h e  a p p e a r a n c e  o f  c e r t a i n  v e g ­
e t a t i o n  d u r i n g  e a r l y  s t a g e s  o f  s u c c e s s i o n  i s  t o  c o n s i d e r  t h e  m a j o r  means 
whereby  s e e d s  o f  t h e  v a r i o u s  w e t l a n d  i n v a d e r  s p e c i e s  a r e  b r o u g h t  t o  
newly c r e a t e d  s p o i l  banks .
I n i t i a l  i n v a s i o n  o f  s p o i l  banks  by w e t l a n d  p l a n t s  was due t o  1) 
s ee d s  dormant  in t h e  s p o i l  g e r m i n a t i n g  as  a r e s u l t  o f  newly c r e a t e d  
e d a p h i c  c o n d i t i o n s  f a v o r a b l e  t o  t h e i r  g r ow t h ,  2) s e e d s  c a r r i e d  by wind
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and w a t e r  c u r r e n t s  t o  t h e  bank ,  and 3) s e e d s  t r a n s p o r t e d  t o  t h e  banks  on 
t h e  c o a t s  o f  w i l d  o r  d o m e s t i c a t e d  a n i m a l s  n o r m a l l y  found w a n d e r in g  on 
t h e s e  banks .  I t  s h o u l d  be n o t e d  t h a t  due t o  t h e  d i s t i n c t  s p a t i a l  geom­
e t r y  o f  s p o i l  b a n k s ,  a n i ma l s  a r e  a b l e  t o  wander  f rom n a t u r a l  l e v e e s  t o  
s p o i l  banks  o r  f rom one s p o i l  bank t o  a n o t h e r .  Because  t h e s e  banks  o f t e n  
i n t e r c o n n e c t ,  t h e s e  man-made a v e n u e s  p r o v i d e  r o u t e s  o f  p l a n t  m i g r a t i o n  
i n t o  t h e  w e t l a n d s .
S i l v e r l i n g  and b l a c k  w i l l o w  d o mi na t e  t h e  f i v e  y e a r  o l d  f r e s h  marsh 
s p o i l  bank and r e p l a c e  t h e  e a r l i e r  w e t l a n d  i n v a d e r s .  Thes e  two s p e c i e s  
may we l l  s e t  t h e  s t a g e  f o r  l a t e r  s u c c e s s i o n a l  s t a g e s  by p r o v i d i n g  c o v e r  
and h a b i t a t s  f o r  s e e d - e a t i n g ,  p e r c h i n g  b i r d s .  T h i s  i s  s u p p o r t e d  by t h e  
f a c t  t h a t  t h e  t e n  y e a r  o l d  bank in t h i s  e n v i r o n m e n t  d e v e l o p s  e l d e r b e r r y  
as  a c o - d o m i n a t e  w i t h  s i l v e r l i n g  and b l a c k  w i l l o w .  E l d e r b e r r y ' s  s e e d  
d i s p e r s a l  mechanism i s  w h o l l y  by p e r c h i n g  b i r d s .  F u r t h e r ,  on t h e  t we n t y  
y e a r  o l d  bank v i n e s  and s h r u b s  become i m p o r t a n t ,  e s p e c i a l l y  t h o s e  w i t h  
s e e d s  d i s p e r s e d  by b i r d s  such as  d e w b e r r y ,  m e l o n e t t e ,  p e p p e r v i n e  and 
wax m y r t l e  ( Ma r t i n  e t  a l . ,  1951) .  Moreover ,  s p e c i e s  such a s  h a c k b e r r y ,  
C h i n e s e  t a l l o w  t r e e ,  r o u g h l e a f  dogwood,  V i r g i n i a  c r e e p e r ,  and g r ound
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c h e r r y  which  have  s e e d s  d i s p e r s e d  by b i r d s  a r e  found  on t h e  t h i r t y  y e a r  
o l d  bank;  a l s o ,  71 p e r c e n t  o f  t h e  p l a n t s  common t o  t h e  t h i r t y  y e a r  o l d  
bank a r e  t e r r e s t r i a l  l i f e  forms  ( T a b l e  9 ) .
An i n t e r e s t i n g  e x o t i c  found on s p o i l  banks  in f r e s h  e n v i r o n m e n t s  
i s  t h e  C h i n e se  t a l l o w  t r e e  ( Sapium s e b i f e r u m ) .  The a r r i v a l  t i me  o f  t h i s  
t r e e  in t h e  New World i s  unknown,  however ,  i t  may have  a r r i v e d  h e r e  in 
t h e  1600s when o t h e r  e x o t i c s  we r e  i mp o r t e d  from China  and J a p a n ,  i t s  
n a t i v e  home. I t  i s  a m e d i u m- s i z e d  t r e e ,  g rowing  t o  h e i g h t s  o f  t h i r t y  
t o  f o r t y  f e e t ,  and i s  c h a r a c t e r i z e d  by s i m p l e ,  a l t e r n a t e ,  d e c i d u o u s ,  
h e a r t - s h a p e d  l e a v e s ,  w i t h  t h r e e  l obe d  c a p s u l a r  f r u i t s .  These  c a p s u l e s  
s p l i t  and r e l e a s e  t h r e e  w h i t e ,  w a x y - c o a t e d  s e e d s .
C h i n e se  t a l l o w  t r e e  i s  commonly used  as  an o r n a m e n t a l ,  and t oda y  
has  s p r e a d  t h r o u g h o u t  t h e  S o u t h e a s t e r n  S t a t e s  where  i t  i s  c a l l e d  by such 
p o p u l a r  names as  t h e  "money t r e e "  in L o u i s i a n a  and t h e  " po p c o r n  t r e e "  
in South  C a r o l i n a .  Thes e  common names a r e  a p p r o p r i a t e  s i n c e  t h e  t r e e ' s  
autumn l e a v e s  a p p e a r  as  c o p p e r - c o l o r e d  p e n n i e s ,  and t h e  w h i t e  s e e d s  look  
1 i ke p o p c o r n .
In China ,  t h e  w h i t e  wax wh i ch  c o a t s  t h e  s e e d s  i s  used  f o r  making 
c a n d l e s  and s o a p ,  and as  a d r e s s i n g  f o r  c l o t h  (Grimm, 1962) .  Here  in 
t h e  Un i t e d  S t a t e s ,  t h e  w h i t e  wax s e r v e s  o n l y  t o  a t t r a c t  b i r d s ,  and t hu s  
a i d s  in t h e  t r e e ' s  d i s p e r s a l .  I t  s h o u l d  be n o t e d  t h a t  t h e  C h i n e s e  t a l ­
low t r e e s  we r e  found growing  on t h e  t h i r t y  y e a r  o l d  bank in t h e  f r e s h  
marsh e n v i r o n m e n t  and on t h e  t h r e e  y e a r  o l d  bank in t h e  f r e s h  swamp
( Ta b l e  9 ) -  The s e  banks  a r e  l o c a t e d  c l o s e  t o  two t o wn s ,  B e l l e  Amie and
Houma, whe re  t h e s e  t r e e s  a r e  used  as  o r n a m e n t a l s .  T h i s  p r o x i m i t y  a c ­
c o u n t s  f o r  t h e i r  p r e s e n c e  on t h e s e  s p o i l  b a n k s .
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I nv a d e r  p l a n t s  on f r e s h  swamp s p o i l  b a n k s . The p e r c e n t a g e  o f  t e r ­
r e s t r i a l  i n v a d e r  p l a n t s  on s p o i l  banks  in t h e  f r e s h  swamp e n v i r o n m e n t  
v a r i e s  g r e a t l y  f rom t h e  t r e n d  seen  on s p o i l  banks  in t h e  o t h e r  t h r e e  
e n v i r o n m e n t s .  T e r r e s t r i a l  p l a n t s  a r e  most  numerous on t h e  one y e a r  o l d  
bank which  has  78 p e r c e n t  t e r r e s t r i a l  s p e c i e s .  P l a n t s  common t o  t h i s  
bank a r e  weedy l i f e  forms h av i ng  s ee d s  which  a r e  m o s t l y  wi nd ,  and some 
b i r d  d i s p e r s e d .  Thes e  p l a n t s  mos t  l i k e l y  a r e  b r o u g h t  t o  t h e s e  banks  
f rom n e a r b y  a g r i c u l t u r a l  f i e l d s .  The t e r r e s t r i a l  p i o n e e r  p l a n t s  on t h e  
one y e a r  o l d  bank i n c l u d e  some t h i r t e e n  s p e c i e s  such  as  g i a n t  r agweed,  
w h i t e  s n a k e r o o t ,  p e p p e r v i n e ,  d e e r  pea  (V i gna 1u t e o l a ) , c o r a l b e a d s  
( Coc c u l us  c a r o l i n u s ) ,  and b l a c k  w i l l o w .
In c o n t r a s t  t o  t h e  f r e s h  marsh s p o i l  banks  t h e r e  a r e  o n l y  a smal l  
p e r c e n t a g e  o f  w e t l a n d  i n v a d e r  s p e c i e s  on t h e  f r e s h  swamp s p o i l  b a n k s ,  
and t h e y  a r e  u s u a l l y  l o c a t e d  on t h e  e d g e s  o f  t h e  b a n ks .  E x c e p t i o n s  t o  
t h i s  s p a t i a l  a r r a n g e m e n t  i n c l u d e  t h e  w e t l a n d  i n v a d e r  t r e e  s p e c i e s  such 
as  b l a c k  w i l l o w ,  r ed  ma p l e ,  and g r e e n  ash  which  d o m i n a t e  t h e  e n t i r e  a r e a  
o f  t h e  f i f t e e n  and t w e n t y  y e a r  o l d  b a n ks .  Th e s e  t r e e s  have  s e e d s  which 
a r e  m o s t l y  wind d i s p e r s e d .  F u r t h e r ,  t h e s e  t r e e s  a r e  common t o  t h e  a d ­
j a c e n t  swamp and a r e  a b l e  t o  s u r v i v e  u n d e r  d r i e r  s o i l  c o n d i t i o n s ,  and 
t h u s ,  i t  i s  no s u r p r i s e  t o  f i n d  them on t h e  s p o i l  b a n k s .  T h e i r  p r e s ­
e n c e ,  a l o n g  w i t h  t h e  a bundanc e  o f  s h r u b s  and v i n e s  on t h e  f i f t e e n  and 
t wen t y  y e a r  o l d  b a n k s ,  a c c o u n t s  f o r  t h e  low p e r c e n t a g e  o f  t e r r e s t r i a l  
p l a n t s  on t h e s e  b an k s .  However ,  t h e  emergence  o f  more w i n d ,  w a t e r ,  
b i r d ,  and an i mal  c a r r i e d  s e e d  p l a n t s ,  a l o n g  w i t h  o p e n i n g s  in t h e  c a n ­
opy ,  a c c o u n t  f o r  t h e  h i g h e r  p e r c e n t a g e s  o f  t e r r e s t r i a l  p l a n t s  on t he  
t w e n t y - f i v e  and t h i r t y  y e a r  o l d  banks .  On t h e s e  b a n k s ,  64 and 73
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p e r c e n t ,  r e s p e c t i v e l y ,  o f  t h e  p l a n t s  a r e  t e r r e s t r i a l  l i f e  f o r ms .  Thus ,  
t h e  n e a r b y  s e e d  s o u r c e s ,  t h e  v a r i o u s  d i s p e r s a l  mechan i sms ,  and t h e  
phys iogonomy o f  t h e  s p o i l  bank v e g e t a t i o n ,  a l l  work t o g e t h e r  on t he  
o l d e r  banks  t o  m a i n t a i n  a r e l a t i v e l y  h i gh  p e r c e n t a g e  o f  t e r r e s t r i a l  
p l a n t s .  Even s o ,  t h e r e  i s  a s l i g h t  r e d u c t i o n  in t h e  number o f  t e r r e s ­
t r i a l  p l a n t  t y p e s  on t h e  o l d e r  banks  when compared t o  t h o s e  found on 
t h e  one y e a r  o l d  bank .  T h i s  r e d u c t i o n  in s p e c i e s  d i v e r s i t y  may be e x ­
p e c t e d  as  t r e e s  and s h r u b s  r e p l a c e  t h e  h e r b s  common t o  t h e  y o u n g e r  s u c ­
c e s s i o n a l  s e r e s .  As t r e e s  such  as  w a t e r  o a k ,  l i v e  o a k ,  honey l o c u s t  
and ma g n o l i a  e s t a b l i s h  t h e m s e l v e s  on t h e s e  b a n k s ,  h e r b s  a r e  shaded  o u t ,  
and t h i s  b r i n g s  a b o u t  a c o n c o m i t a n t  d e c r e a s e  in s p e c i e s  d i v e r s i t y .  
F u r t h e r ,  t h i s  p r o c e s s  is d e p e n d e n t  upon w a t e r  and a n i m a l s  a c t i n g  as  
s eed  d i s p e r s a l  a g e n t s  in t h e s e  l a t e r  s t a g e s .
The i m p o r t a n c e  o f  b i r d s  a s  a s ee d  d i s p e r s a l  mechanisms i s  i l l u s ­
t r a t e d  by t h e  p r e s e n c e  o f  two e x o t i c  p l a n t s ,  Ch i n e se  t a l l o w  t r e e  and 
m u l b e r r y  ( Morus a l b a )  found  on t h e  t h r e e  and t e n  y e a r  o l d  banks  r e s p e c ­
t i v e l y  w i t h i n  t h i s  e n v i r o n m e n t .  A g a i n ,  t h e  s h r u b s  o f  t h e  e a r l i e r  
s t a g e s  p r o v i d e d  r o o s t i n g  s p o t s  f o r  p e r c h i n g  b i r d s  who c a r r i e d  s e e d s  
t o  s i t e s  w i t h i n  t h e  f r e s h  swamp e n v i r o n m e n t .  However ,  i n s t e a d  o f  s i l ­
v e r l i n g ,  p e r c h i n g  s i t e s  may be p r o v i d e d  by t r e e s  and s h r u b s ,  such  as  
b l a c k  w i l l o w ,  b a l d  c y p r e s s ,  b u t t o n b u s h  and wax m y r t l e .
Mul be r r y  i s  o f  i n t e r e s t  a s  i t  was b r o u g h t  t o  C h a r l e s t o n ,  South  
C a r o l i n a ,  in 1670 from i t s  n a t i v e  home in China and J apan  in an a t t e m p t  
t o  e s t a b l i s h  a s i l k  i n d u s t r y  ( B r i g g s ,  1951;  F a v r e t t i  and Dewolf ,  1972) .  
Mul be r ry  i s  a s ma l l  t r e e  t w e n t y  t o  t h i r t y  f e e t  in h e i g h t .  I t  has  s i m ­
p l e  , a l t e r n a t e ,  d e c i d u o u s ,  o f t e n  l obe d  l e a v e s  and a f l e s h y  f r u i t  r e ­
s emb l i ng  a b l a c k b e r r y  in s ha p e  and in c o l o r .  The f r u i t  o f  t h i s  t r e e  i s
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e d i b l e  by humans as  we l l  a s  b i r d s ,  and t hu s  bo t h  man and b i r d  become 
e f f e c t i v e  s e e d  d i s p e r s a l  a g e n t s .  The m u l b e r r y  t r e e  i s  a d a p t e d  t o  r i c h  
m o i s t  s o i l s  commonly found in a l l u v i a l  b o t t o m l a n d s .  F u r t h e r ,  i t  has  
been p l a n t e d  f o r  b o t h  o r na me n t a l  p u r p o s e s  and as  a food s u p p l y  f o r  w i l d ­
l i f e .  Today t h e  m u l b e r r y  i s  found e x t e n s i v e l y  t h r o u g h o u t  t h e  e a s t e r n  
U n i t e d  S t a t e s .  I t s  p r e s e n c e  on t h e  t e n  y e a r  o l d  f r e s h  swamp s p o i l  bank 
may be a t t r i b u t e d  t o  t h e  b a n k ' s  p r o x i m i t y  t o  t h e  town o f  V a l e n t i n e  where  
t h e  t r e e  i s  a common o r na m e n t a l  ( Ta b l e  9 ) .
Summa ry
The c o n c l u s i o n s  t h a t  can be drawn from t h i s  d i s c u s s i o n  a b o u t  i n ­
v a d e r  p l a n t s  a r e  a s  f o l l o w s :  1) i n v a d e r  p l a n t s  on s p o i l  banks  i n c l u d e  
p i o n e e r  p l a n t s ,  we e d s ,  and e x o t i c s .  P i o n e e r  p l a n t s  were  e i t h e r  w e t l a n d  
o r  t e r r e s t r i a l  in l i f e  form;  2) on t h e  young s p o i l  banks  in t he  s a l i n e ,  
b r a c k i s h  and f r e s h  marsh e n v i r o n m e n t s ,  w e t l a n d  p i o n e e r  p l a n t s  were  t h e  
most  a b u nd an t  and i m p o r t a n t  e c o l o g i c a l l y .  The few t e r r e s t r i a l  p i o n e e r  
p l a n t s  on t h e s e  banks  a r r i v e d  t h e r e  by wind s e e d  d i s p e r s a l .  The l a t e r  
i n v a s i o n  o f  s i l v e r l i n g  s h r u b s  e s t a b l i s h e d  r o o s t i n g  s i t e s  f o r  p e r c h i n g  
b i r d s  who c a r r i e d  t h e  s e e d s  o f  v a r i o u s  t e r r e s t r i a l  p l a n t s  t o  t h e s e  
b a n k s .  E v e n t u a l l y ,  however ,  t h e  i n v a d e r  p l a n t s  o f  t h e  t h i r t y  y e a r  
o l d  banks  were  c h a r a c t e r i z e d  as  m o s t l y  t e r r e s t r i a l  in n a t u r e ;  3) on 
t h e  young f r e s h  swamp s p o i l  b a n ks ,  t h e  p i o n e e r  p l a n t s  were  m o s t l y  t e r ­
r e s t r i a l  weeds d e r i v e d  f rom t h e  s u r r o u n d i n g  a g r i c u l t u r a l  f i e l d s .  L a t e r ,  
w e t l a n d  i n v a d e r  t r e e s  became i m p o r t a n t  f o r  a s h o r t  t i me  on t h e  f i f t e e n  
and t w e n t y  y e a r  o l d  b a n k s ,  b u t  t h e s e  s p e c i e s  were  e v e n t u a l l y  r e p l a c e d  
by t e r r e s t r i a l  p l a n t s  on t h e  t h i r t y  y e a r  o l d  bank.  I t  s h o u l d  be n o t e d ,  
t h a t  a l l  t y p e s  o f  s e e d  d i s p e r s a l  a g e n t s  were  i m p o r t a n t  on t h e  s p o i l
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banks  in t h e  f r e s h  swamp e n v i r o n m e n t ;  b) e x o t i c s ,  i n c l u d i n g  l a n t a n a ,  
c h i n a b e r r y ,  Ch i n e s e  t a l l o w  t r e e  and m u l b e r r y  o c c u r r e d  randomly on t he  
s p o i l  banks  a s  r e l a t e d  t o  d i s t a n c e  f rom seed  s o u r c e  and a v a i l a b i l i t y  o f  
b i r d  f e e d i n g  r a n g e s ;  5) o v e r a l l ,  weeds  r a t h e r  t h a n  e x o t i c s  made up t h e  
most  s i g n i f i c a n t  p a r t  o f  t h e  s p o i l  b a n k s '  v e g e t a t i o n ,  e s p e c i a l l y  d u r i n g  
t h e  i n i t i a l  s t a g e s  o f  s u c c e s s i o n .  The more n o t a b l e ,  a g g r e s s i v e  weeds 
were  ragweed and pokeweed.
However ,  t h e  mos t  s i g n i f i c a n t  c h a r a c t e r i s t i c  a b o u t  s p o i l  bank s u c ­
c e s s i o n  which may be drawn from t h i s  a n a l y s i s  o f  i n v a d e r  p l a n t s  i s  t he  
d r a m a t i c  change  f rom w e t l a n d  t o  t e r r e s t r i a l  l i f e  forms which  t ook  
p l a c e  on t h e  s p o i l  banks  a f t e r  some t h i r t y  y e a r s  o f  s u c c e s s i o n .
D i v e r s i t y :  I n c r e a s i n g  V e g e t a t i o n a l  Compl ex i t y  on S po i l  B a n k s ; 
Q u a n t i t a t i v e  A s p e c t s
So f a r  in t h i s  d i s s e r t a t i o n ,  m o s t l y  q u a l i t a t i v e  a s p e c t s  o f  s p o i l  
bank v e g e t a t i o n  have  been c o n s i d e r e d .  These  q u a l i t a t i v e  d e s c r i p t i o n s  
have been c o n s i s t e n t  w i t h  Odum's c o n c e p t s  o f  p l a n t  s u c c e s s i o n  in d i s ­
t u r b e d  a r e a s  d e s c r i b i n g  c ha nge s  which  u l t i m a t e l y  w i l l  l e a d  t o  a p l a n t  
c l i ma x  c h a r a c t e r i s t i c  o f  t h e  p h y s i o g r a p h i c  r e g i o n  (Odum, 1971) .  Odum 
s t a t e s  t h a t  v e g e t a t i o n  in d i s t u r b e d  a r e a s  becomes more complex a s  s u c ­
c e s s i o n  p r o c e e d s  t oward  c l i m a x .  F u r t h e r m o r e ,  t h e  changes  in v e g e t a ­
t i o n a l  c o m p l e x i t y  may be s e e n  as  s h i f t s  in t h e  p l a n t  c ommuni t y ' s  v e g e ­
t a t i o n a l  s t r u c t u r e ,  a l o n g  w i t h  c ha nge s  in i t s  s p e c i e s  c o m p o s i t i o n ,  
c hanges  in l i f e  f o r m s ,  and in v e g e t a t i o n  l a y e r i n g .  In a d d i t i o n ,  as  
s u c c e s s i o n  p r o c e e d s  t oward  c l i m a x  t h e r e  w i l l  be c o r r e s p o n d i n g  i n c r e a s e s  
in s p e c i e s  d i v e r s i t y  and e d a p h i c  c h a n g e s ,  such  as  o r g a n i c  m a t t e r  b u i l d  
up and s o i l  p r o f i l e  d e v e l o p me n t .  Al l  o f  t h e s e  f a c t o r s  a r e  r e a d i l y
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o b s e r v a b l e  in t h e  f i e l d  and p r o v i d e  u s e f u l  q u a l i t a t i v e  d a t a  f o r  u n d e r ­
s t a n d i n g  communi ty s t r u c t u r e  and i t s  deve l op me n t  t h r o u g h  t i m e .  How­
e v e r ,  in o r d e r  t o  c l e a r l y  u n d e r s t a n d  t h e  p r o c e s s e s  o f  v e g e t a t i o n a l  
s u c c e s s i o n  and d i v e r s i t y ,  and in o r d e r  t o  compare  d i f f e r e n t  s i t e s ,  
q u a n t i t a t i v e  d a t a  must  be employed.  Using f i e l d  d a t a  d e r i v e d  from t h i s  
s t u d y ,  t h e  f o l l o w i n g  a n a l y t i c a l  f o r mu l a e  were  employed:  t h e  Shannon 
- Wi ener  D i v e r s i t y  Index ,  Bray and C u r t i s '  Index o f  S i m i l a r i t y ,  and Com­
muni t y  O r d i n a t i o n  A n a l y s i s  (Appendix  l ) .
Shannon-Wiener  D i v e r s i t y  A n a l y s i s :  S po i l  Bank V e g e t a t i o n  
Ver sus  Wet l and  V e g e t a t i o n
Shannon-Wiener  D i v e r s i t y  v a l u e s  computed f o r  s p o i l  banks  and t h e i r  
c o n t i g u o u s  w e t l a n d  s i t e s  i n d i c a t e  t h a t ,  in g e n e r a l ,  s p o i l  bank v e g e t a ­
t i o n  i s  more d i v e r s e  t ha n  i t s  w e t l a n d  c o u n t e r p a r t  ( Ta b l e  11 ) .  T h i s  
f a c t  s u p p o r t s  t h e  h y p o t h e s i s  t h a t  ma n- i nduced  v a r i a b l e s ,  such  a s  d r e d g ­
i ng ,  r e s u l t  in a more h i g h l y  d i v e r s i f i e d  l a n d s c a p e  in t h e  Bayou L a f o u r c h e  
r eg  i o n .
For  d e t e r m i n i n g  d i v e r s i t y  v a l u e s  two p a r a m e t e r s  must  be c o n s i d e r e d :  
1) t h e  number  o f  s p e c i e s  p r e s e n t ,  r e f e r r e d  t o  a s  " v a r i e t y " ;  and ;  2) t h e  
e qua l  s p a c i n g  o f  s p e c i e s ,  r e f e r r e d  t o  as  " e v e n n e s s . "  The use  o f  v a r i ­
e t y  a l o n e  n o r m a l l y  w i l l  n o t  p r o v i d e  v a l i d  d i v e r s i t y  d a t a .  T h i s  i s  e s ­
p e c i a l l y  t r u e  in w e t l a n d  a r e a s  where  o n ly  one  o r  two s p e c i e s  in a p l a n t  
communi ty may s p a t i a l l y  c o v e r  t h r e e - q u a r t e r s  o f  a s i t e .  Thus ,  due t o  
t h e  w e t l a n d s 1 v e g e t a t i o n a l  homogen i t y  c h a r a c t e r i s t i c ,  d i v e r s i t y  v a l u e s  
a r e  low. I t  s ho u l d  be e v i d e n t  t h a t  t h e  use  o f  o n l y  v a r i e t y  in w e t l a n d  
a r e a s  would make t h e  w e t l a n d s  a p p e a r  more v e g e t a t i o n a l l y  d i v e r s i f i e d  
t h a n  t h e y  a c t u a l l y  a r e .  T h e r e f o r e ,  t h e  v a l u e  o f  t h e  Shannon-Wei ne r
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f u n c t i o n  l i e s  in t h e  f a c t  t h a t  i t  c o n s i d e r s  b o t h  v a r i e t y  and e v e n n e s s ,  
and p r o v i d e s  t h e  n u me r i ca l  v a l u e s  n e c e s s a r y  f o r  s i t e  c o m p a r i s o n s .
D i v e r s i t y  s t u d i e s  in t h e  s a l i n e  e n v i r o n m e n t . The v e g e t a t i o n a l  
c o m p o s i t i o n  o f  t h e  s a l i n e  marsh c o n s i s t s  o f  a p p r o x i m a t e l y  seven  s p e ­
c i e s .  Th r ee  o f  t h e s e  s p e c i e s ,  s a l t m a r s h  g r a s s ,  s a l t  g r a s s  and b l a c k  
n e e d l e r u s h  make up 85 p e r c e n t  o f  t h e  t o t a l  v e g e t a t i o n .  V e g e t a t i o n a l  
a n a l y s i s  u s i n g  t h e  Shannon-Wiener  f u n c t i o n  gave  a low v a l u e  o f  o n l y  
1 .89  ( Ta b l e  11) .  T h i s  v a l u e  i s ,  in mos t  c a s e s ,  lower  t h a n  t h o s e  v a l u e s  
computed f o r  t h e  c o n t i g u o u s  s p o i l  b a n ks .
Shannon-Wiener  c o m p u t a t i o n s  f o r  s p o i l  bank v e g e t a t i o n  in t h i s  w e t ­
l a nd  e n v i r o n m e n t  i n d i c a t e  t h a t  t h e r e  i s  a d e c r e a s e  in b o t h  dominance  
and e v e n n e s s  d u r i n g  c e r t a i n  e a r l y  s t a g e s  o f  p l a n t  s u c c e s s i o n .  T h i s  r e ­
s u l t e d  from t h e  dominance  o f  w e t l a n d  g r a s s e s  and s i l v e r l i n g  s h r u b s  
which a r e  common t o  t h e  two,  f o u r ,  and t e n  y e a r  o l d  ba n k s .  A f t e r  t e n  
y e a r s  d i v e r s i t y  t e n d s  t o  i n c r e a s e  w i t h  bank a g e .  The s e  d i v e r s i t y  v a l ­
ues  a r e  a l l  g r e a t e r  t h a n  t h e  s a l i n e  marsh v a l u e  ( F i g u r e  3 8 ; T a b l e  11) .
For  any i n d i v i d u a l  bank and a t  one  p o i n t  in t i m e ,  t h e  number  o f  
s p e c i e s  v a r i e d  from 6 t o  13,  howeve r ,  o v e r  t h e  e n t i r e  t h i r t y  y e a r  
p e r i o d  t h e r e  were  o v e r  36 d i f f e r e n t  s p e c i e s  on t h e s e  b a n k s .  Th i s  
i n d i c a t e s  a d r a m a t i c  change  in p l a n t  c o m p o s i t i o n .
D i v e r s i t y  s t u d i e s  in t h e  b r a c k i s h  marsh e n v i r o n m e n t . The v e g e t a ­
t i o n a l  c o m p o s i t i o n  o f  t h e  b r a c k i s h  marsh i s  s l i g h t l y  g r e a t e r  t h a n  t h a t  
o f  t h e  s a l i n e  ma r s h ,  however ,  t h e  Shannon-Wi ene r  v a l u e  o f  0 . 8 0  com­
p u t e d  f o r  t h i s  marsh i s  lower  t h a n  t h a t  c a l c u l a t e d  f o r  t h e  s a l i n e  
ma r s h .  The c a u s e  i s  t h e  ove rwhe l mi ng  domi nance  o f  s a l t meadow g r a s s ,
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TABLE 11
DIVERSITY OF SPOIL BANKS AND WETLAND ENVIRONMENTS 
USING SPECIES NUMBER AND SHANNON-WIENER 
DIVERSITY VALUES
S a l i n e  B r a c k i s h  F r e s h  F re sh
S po i l  Banks Marsh Marsh Marsh Marsh
Env i ronment  Env i ronment  Env i ronment  Env i ronment
Age (Year s ) / / s1 D2 #s D D ffs D
1 6 2.  15 4 1 .02 22 3 . 35 13 2 . 7 8
2 6 1. 78 9 2 . 09 18 3 . 29 26 4 . 25
3 13 3 . 1 0 8 2 . 6 8 16 2 . 6 5 18 3 . 93
4 7 1 . 88 3 1 . 2b 15 2 . 6 5 13 2 . 8 5
5 10 2 . 2 2 5 1.49 6 1 . 45 22 3 . 83
10 6 1.79 11 2 .4 7 17 2 . 9 6 20 3-47
15 10 2 . 1 3 9 2 . 6 8 15 3 . 4 5 14 3 . 1 8
20 10 1.62 9 2.91 16 3-56 10 2 . 6 3
25 12 2 . 9 6 11 2 .9 4 21 3 . 6 5 25 3 . 6 0
30 10 2.61 11 2 . 8 4 14 3 . 2 7 15 3 . 22
Wet 1a n d s : 7 1 .89 11 0 .8 0 18 2 . 6 9 23 3 .0 6
T o t a l  
D i f f e r e n t  
S po i l  Bank 
Spec i es
36 31 55 67
#S^ = Number o f  s p e c i e s
O
D^ = Shannon- Wi e ne r  D i v e r s i t y  Values
1 3 3
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s a l t g r a s s  and s a l t m a r s h  g r a s s  which  make up 81 p e r c e n t  o f  t h i s  m a r s h ' s  
t o t a l  v e g e t a t i o n .  The o t h e r  e i g h t  s p e c i e s  c o m p r i s i n g  t h i s  marsh a r e  
a l l  b u t  i n s i g n i f i c a n t .
In a l l  c a s e s ,  Shannon-Wiener  d i v e r s i t y  v a l u e s  computed f o r  t he  
s p o i l  banks  in t h i s  e n v i r o nm e n t  i n d i c a t e  t h a t  t h e s e  banks  s u p p o r t  a 
more d i v e r s e  v e g e t a t i o n  t h a n  t h a t  o f  t h e  a d j a c e n t  marsh .  Here t h e  im­
p o r t a n c e  o f  e v e n n e s s  in d e t e r m i n i n g  d i v e r s i t y  becomes e v i d e n t .  Even 
t hough  t h e  maximum number  o f  s p e c i e s  on t h e s e  banks  i s  n e v e r  g r e a t e r  
t h a n  t h a t  o f  t h e  a d j a c e n t  b r a c k i s h  marsh ,  d i v e r s i t y  on t h e  banks  a l ways  
r ema i ns  h i g h e r  t h a n  t h a t  o f  t h e  c o n t i g u o u s  marsh e n v i r o n m e n t .  T h i s  is 
b e c a u s e  t h e  s p o i l  bank s p e c i e s  a r e  more e q u a l l y  d i s t r i b u t e d .
In g e n e r a l ,  d i v e r s i t y  v a l u e s  computed f o r  t h e  s p o i l  banks  remain  
low f o r  t h e  f i r s t  f i v e  y e a r s .  T h i s  i s  due t o  t h e  dominance  o f  s a l t -  
meadow g r a s s  in t h e  f i r s t  t h r e e  y e a r s .  I t  i s  r e p l a c e d  in t h e  f o u r t h  
and f i f t h  y e a r s  by a dominance  o f  s i l v e r l i n g  s h r u b s .  From y e a r  t e n  o n ­
war d ,  d i v e r s i t y  i n c r e a s e s  w i t h  bank age  a s  i t  d i d  on s p o i l  banks  in t he  
s a l i n e  marsh e n v i r o n m e n t  ( F i g u r e  3 8 , T a b l e  11 ) .
S p e c i e s  c o m p o s i t i o n  changed d r a m a t i c a l l y  on t h e  s p o i l  bank o v e r  t h e  
t h i r t y  y e a r  p e r i o d .  Whi le  t h e  number  o f  p l a n t  s p e c i e s  on t h e  banks  v a ­
r i e d  f rom 3 t o  11,  31 d i f f e r e n t  p l a n t s  were  o b s e r v e d  o v e r  t h e  t h i r t y  
y e a r s  o f  s u c c e s s i o n .
D i v e r s i t y  s t u d i e s  in t h e  f r e s h  marsh e n v i r o n m e n t . The f r e s h  marsh 
c o n t a i n s  more p l a n t  s p e c i e s  t h a n  e i t h e r  t h e  s a l i n e  o r  b r a c k i s h  m a r s h e s ,  
and t h e  p l a n t s  a r e  more e v e n l y  d i s t r i b u t e d .  Thus ,  3 o f  t h e  t o t a l  18 
f r e s h  marsh s p e c i e s ,  ma i d e n c a n e ,  s p i k e r u s h ,  and b u l l t o n g u e  make up o n l y  
69 p e r c e n t  o f  t h e  t o t a l  v e g e t a t i o n  c o v e r ,  w h i l e  t h e  o t h e r  15 s p e c i e s
1 3 5
a r e  a p p r o x i m a t e l y  e v e n l y  d i s t r i b u t e d  t h r o u g h o u t  t h e  rnarsh.
The d i v e r s i t y  v a l u e  computed f o r  t h i s  e n v i r o n m e n t  i s  2 . 6 9 .  Though 
s t i l l  a r e l a t i v e l y  low v a l u e  i t  i s  h i g h e r  t ha n  t h o s e  computed f o r  the 
s a l i n e  and b r a c k i s h  w a t e r  m a r s h e s .
The d i v e r s i t y  v a l u e s  and t r e n d s  f o r  t h e  f r e s h  marsh s p o i l  banks 
d i f f e r  from t h o s e  o f  t he  s a l i n e  and b r a c k i s h  marsh s p o i l  banks .  Ex­
c e p t  f o r  t he  t h r e e  and f i v e  y e a r  o l d  ba n k s ,  a l l  d i v e r s i t y  v a l u e s  a r e  
h i g h e r  on f r e s h  marsh s p o i l  b a n k s .  I n i t i a l l y ,  t h e  v a l u e  computed f o r  
the one y e a r  o l d  bank is  h i g h .  Be g i nn i n g  a t  3-35 t h i s  v a l u e  d e c r e a s e s  
r e a c h i n g  a minimal  v a l u e  o f  1.A5 on t he  f i v e  y e a r  o l d  bank where  ma iden-  
cane  and s i l v e r ! i n g  s h r u b s  a r e  t he  domi nan t  s p e c i e s .  A f t e r  f i v e  y e a r s  
d i v e r s i t y  i n c r e a s e s  and r e a c h e s  a maximum v a l u e  o f  3 -65  on t h e  t went y  
- f i v e  y e a r  o l d  bank ( F i g u r e  38,  T a b l e  11) .
Spo i l  banks  in t he  f r e s h  marsh were  found t o  have from 6 t o  22 s p e ­
c i e s  g rowing  on them a t  any one t i me .  Moreover ,  d u r i n g  t h e  t h i r t y  y e a r  
p e r i o d  o f  s u c c e s s i o n  some 55 d i f f e r e n t  p l a n t  s p e c i e s  were  found growing 
on t h e s e  banks .  Dur ing t h i s  t i m e ,  t h e  b a n k s '  p l a n t  c o m p o s i t i o n  changed 
from a dominance  o f  w e t l a n d  i n v a d e r s  t o  t e r r e s t r i a l  i n v a d e r s .
D i v e r s i t y  s t u d i e s  in t h e  f r e s h  swamp e n v i r o n m e n t . The f r e s h  swamp 
v e g e t a t i o n  has  t he  g r e a t e s t  d i v e r s i t y .  A v a l u e  o f  3 -06  was computed 
fo r  t h i s  w e t l a n d  t ype  ( Ta b l e  11) .  However ,  even t h i s  v a l u e  i s  low i f  
compared t o  the  computed v a l u e  o f  3 -85  f o r  t h e  b o t t o m l a n d  hardwood 
f o r e s t .
The Fresh swamp c o n t a i n s  23 p l a n t  s p e c i e s .  Only 2 o f  t h e s e ,  how­
e v e r ,  b a l d  c y p r e s s  and t u p e l o  gum, a r e  s i g n i f i c a n t l y  domi nan t  and make 
up 85 p e r c e n t  o f  t h e  swamp v e g e t a t i o n .
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Spo i l  bank v e g e t a t i o n  in t h i s  e n v i r o n m e n t ,  w i t h  t h e  e x c e p t i o n  o f  
t h e  1, k and 20 y e a r  o l d  b a n ks ,  i s  more d i v e r s e  t h a n  t h e  swamp v e g e t a ­
t i o n .  Low d i v e r s i t y  o f  t h e  one  y e a r  o l d  bank r e s u l t s  f rom ragweed dom­
i n a n c e ,  w h i l e  t h e  dominance  o f  v i n e s  and smal l  w e t l a n d  t r e e s  a c c o u n t s  
f o r  t h e  low d i v e r s i t y  d u r i n g  t h e  f o u r t h  y e a r  o f  s u c c e s s i o n .  On t h e  
t w e n t y  y e a r  o l d  bank ,  t h e  p r e s e n c e  o f  a few w e t l a n d  t r e e s  and a b u n d a n t  
t e r r e s t r i a l  s h r u b s  r e s u l t s  in i t s  low d i v e r s i t y .  Only two banks  a r e  
more d i v e r s e  t ha n  t h e  b o t t o m l a n d  hardwood f o r e s t .  The two and t h r e e  
y e a r  o l d  banks  were  c o v e r e d  w i t h  many weedy s p e c i e s .  The g e n e r a l  t r e n d  
however  on a l l  t h e s e  f r e s h  swamp s p o i l  banks  i s  toward  d e c r e a s i n g  d i ­
v e r s i t y  w i t h  age  ( F i g u r e  3 8 ) .
In g e n e r a l ,  t h e  change  in t h e  p l a n t  a s s e m b l a g e s  on s p o i l  banks  in 
t h e  f r e s h  swamp i s  f rom weeds and w e t l a n d  i n v a d e r  p l a n t s  t oward  t e r r e s ­
t r i a l  l i f e  forms as  e x e m p l i f i e d  by u p l a nd  t r e e s  and l i a n a s .  Whi l e  t h e  
t o t a l  number  o f  p l a n t  s p e c i e s  on i n d i v i d u a l  banks  v a r i e d  f rom 10 t o  26,  
66 d i f f e r e n t  s p e c i e s  o f  p l a n t s  were  r e c o r d e d  on t h e s e  banks  d u r i n g  a 
t h i r t y  y e a r  s u c c e s s i o n a l  p e r i o d .
C o r r e l a t i o n  o f  S po i l  Bank D i v e r s i t y  w i t h  Bank Age and E l e v a t i o n
In g e n e r a l ,  s p o i l  bank v e g e t a t i o n  i s  u s u a l l y  more d i v e r s e  t h a n  i t s  
w e t l a n d  c o u n t e r p a r t ,  b u t  i t  may o c c a s i o n a l l y  be l e s s  d i v e r s e  d u r i n g  a 
few s e l e c t  p o i n t s  o f  t h e  s u c c e s s i o n a l  r e c o r d .  The d e c r e a s e  in d i v e r ­
s i t y  a t  t h e s e  s p e c i f i c  p o i n t s  in t i me  i s  r e l a t e d  t o  t h e  domi nance  o f  
j u s t  one  o r  two s p e c i e s ,  such  as  marsh g r a s s e s ,  r agweed,  s i l v e r l i n g  
s h r u b s  o r  w e t l a n d  t r e e s .  Compar i sons  be t ween s i m i l a r  a ge  s p o i l  banks  
o f  d i f f e r e n t  w e t l a n d  e n v i r o n m e n t s  s u g g e s t s  a c o n v e r g e n c e  o f  d i v e r s i t y  
v a l u e s  t h r o u g h  t i me  ( F i g u r e  3 8 ) .  Whi le  t h e  s a l i n e  and b r a c k i s h  marsh
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s p o i l  bank v e g e t a t i o n  becomes more d i v e r s e  w i t h  t i m e ,  t h e  f r e s h  marsh 
s p o i l  banks  d e m o n s t r a t e  r e l a t i v e l y  c o n s i s t e n t  v a l u e s  s u g g e s t i v e  o f  
v e g e t a t i o n a l  s t a b i l i t y .  Moreover ,  t h e  s p o i l  banks  in t h e  f r e s h  swamp 
show d e c r e a s i n g  d i v e r s i t y  t h r ough  t i m e .
Wi th t h e  e x c e p t i o n  o f  t h e  s a l i n e  marsh  s p o i l  b a n k s ,  t h e s e  t r e n d s  
a r e  s u p p o r t e d  f u r t h e r  by l i n e a r  r e g r e s s i o n  a n a l y s i s  o f  s p o i l  bank d i ­
v e r s i t y  v a l u e s  v e r s u s  bank age ( Ta b l e  12 ) .  The low c o r r e l a t i o n  v a l u e  
be tween s p o i l  bank d i v e r s i t y  and age  f o r  t h e  s a l i n e  marsh s p o i l  banks  i s  
due p a r t l y  t o  t h e  u n u s u a l l y  h igh  d i v e r s i t y  o f  t h e  t h r e e  y e a r  o l d  bank.  
Because  o f  i t s  l o c a t i o n  n e a r  t h e  G u l f ,  t h e  s andy e d a p h i c  c o n d i t i o n s  o f  
t h i s  bank p r o v i d e  a h a b i t a t  f o r  many p l a n t s  n o r m a l l y  a s s o c i a t e d  w i t h  
t h e  sand dunes  and s a l t  f l a t s  o f  t h e  a r e a .
D i v e r s i t y  was a l s o  c o r r e l a t e d  w i t h  bank e l e v a t i o n  in o r d e r  t o  d e ­
t e r m i n e  i f  t h e  h e i g h t s  o f  t h e s e  banks  mi gh t  be a f f e c t i n g  d i v e r s i t y  
( Ta b l e  12 ) .  No s t r o n g  c o r r e l a t i o n  was f ound .  The s a l i n e  and b r a c k i s h  
marsh s p o i l  banks  showed h i g h e r  c o r r e l a t i o n s  v a l u e s  t ha n  t h e  f r e s h  
marsh s p o i l  banks .  The f r e s h  swamp s p o i l  b a n k s ,  however ,  show a n eg a ­
t i v e  c o r r e l a t i o n  v a l u e .  Al l  c o r r e l a t i o n  v a l u e s  were  r e l a t i v e l y  low 
imply ing  t h a t  a one  f o o t  e l e v a t i o n  may be s u f f i c i e n t  f o r  t e r r e s t r i a l  
p l a n t  deve l opmen t  and s u c c e s s i o n  on s p o i l  banks  in t h e s e  w e t l a n d  a r e a s .  
F u r t h e r m o r e ,  an i n c r e me n t  o f  one f o o t  e l e v a t i o n  may be s u f f i c i e n t  t o  
n e g a t e  any p o s s i b l e  d e l e t e r i o u s  s a l i n i t y  e f f e c t s  on s p o i l  bank p l a n t  
s u c c e s s i o n  in t h e  s a l i n e  and b r a c k i s h  marsh e n v i r o n m e n t s .
Summary
In summary,  v e g e t a t i o n a l  d i v e r s i t y  was r e l a t e d  t o  s p o i l  bank a g e .  
From t h e  t r e n d s  d e s c r i b e d  f o r  a l l  s p o i l  banks  e v i d e n c e  o f  c o n v e r g e n c e
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TABLE 12
LINEAR CORRELATION OF SPOIL BANK DIVERSITY 
WITH SPOIL BANK AGE AND ELEVATION 
( " r "  c o e f f i c i e n t )
S a l i n e  B r a c k i s h  F r e s h  F r e s h
Marsh Marsh Marsh Swamp
Banks Banks Banks Banks
D i v e r s i t y  - 
Age 0 . 4 7  0 . 7 3  0 . 4 8  - 0 . 2 5
D i v e r s i t y  -  0 . 48  0.51 0 . 1 0  - 0 . 4 0
E l e v a t i o n
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o f  d i v e r s i t y  v a l u e s  t h r o u g h  t i me  e x i s t s .  F u r t h e r m o r e ,  t h i s  i m p l i e s  a 
p o s s i b l e  s i m i l a r i t y  o f  v e g e t a t i o n a l  t y p e s  be t ween s p o i l  banks  o f  d i f ­
f e r i n g  a d j a c e n t  w e t l a n d  e n v i r o n m e n t s .  Bray and C u r t i s '  Index o f  S i m i ­
l a r i t y  and Community O r d i n a t i o n  a n a l y s i s  a r e  c a p a b l e  o f  d e t e c t i n g  t h e s e  
v e g e t a t i o n a l  s i m i l a r i t i e s .  They w i l l  be a p p l i e d  in t h e  n e x t  s e c t i o n .
S i m i l a r i t y  o f  S po i l  Bank V e g e t a t i o n  L o c a t e d  in D i f f e r e n t  
Wet l and  L o c a l i t i e s  and Conve rgenc e  t o  a Bo t t oml and  
Hardwood F o r e s t  Cl imax
Q u a l i t a t i v e  a n a l y s i s  o f  s p o i l  bank d a t a  has  i n d i c a t e d  t h a t  t h e r e  i s  
a d e f i n i t e  v e g e t a t i o n a l  s i m i l a r i t y  among s p o i l  banks  l o c a t e d  in t h e  f o u r  
d i f f e r e n t  w e t l a n d  e n v i r o n m e n t s  c o n s i d e r e d  in t h i s  s t u d y .  F u r t h e r m o r e ,  
e v i d e n c e  s u g g e s t s  t h a t  as  s u c c e s s i o n  p r o g r e s s e s  on t h e s e  banks  t h e r e  
w i l l  be a v e g e t a t i o n a l  c o n v e r s i o n  t owar d  t h e  b o t t o m l a n d  hardwood f o r e s t  
c l i m a x .  Thes e  c o n c l u s i o n s  a r e  s u p p o r t e d  by d a t a  i n d i c a t i n g  t h a t  a t  
l e a s t  t we l ve  p l a n t  s p e c i e s  a r e  s h a r e d  by a l l  s p o i l  banks  r e g a r d l e s s  o f  
w e t l a n d  t y p e ,  and t h a t  s e v e r a l  o f  t h o s e  s h a r e d  s p e c i e s ,  such  as  b l a c k  
w i l l o w ,  h a c k b e r r y ,  and e l d e r b e r r y  a r e  known t o  be i m p o r t a n t  s e r a i  com­
p o n e n t s  in b o t t o m l a n d  hardwood f o r e s t  s u c c e s s i o n  ( Br a u n ,  1950;  Putnam,  
F u r n i v a l ,  and McKnight ,  1960;  S h e l f o r d ,  1963) ( Ta b l e  13 ) .
V e g e t a t i o n a l  s i m i l a r i t y  may be d e m o n s t r a t e d  q u a n t i t a t i v e l y  by Bray 
and C u r t i s '  Index o f  S i m i l a r i t y  and by t h e  Community O r d i n a t i o n  s t a t i s ­
t i c  (Odum, 1971) .  E s s e n t i a l l y ,  employment  o f  t h e s e  s t a t i s t i c s  i n v o l v e s  
t h e  c o m p u t a t i o n  o f  a m a t r i x  which  a l l o w s  t h e  c o mp ar i s on  o f  e ac h  l o c a l i ­
t y ' s  s amp l in g  d a t a  a g a i n s t  e v e r y  o t h e r ' s .  Thus ,  any  l o c a l i t y ,  o r  s p o i l  
bank ,  u nde r  c o n s i d e r a t i o n  may be compared t o  any o t h e r  l o c a l i t y ,  o r  
s p o i l  bank ,  r e g a r d l e s s  o f  e n v i r o n m e n t a l  c h a r a c t e r i s t i c s .  F u r t h e r ,  
t h e s e  s t a t i s t i c s  w i l l  a l s o  a l l o w  f o r  c o m p a r i s on  o f  v e g e t a t i o n a l  d a t a
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TABLE 13
SPECIES SHARED BY SPOIL BANKS OF 
ALL FOUR ENVIRONMENTS
P l a n t  L i f e  Form S p e c i e s
TREES
Bl a ck  w i l l o w  ( S a l i x  n i g r a )
H a c k b e r ry  ( C e l t i s  l a e v i g a t a )
SHRUBS
E l d e r b e r r y  (Sambucus c a n a d e n s i s )  
Marsh e l d e r  ( Iva f r u t e s c e n s )  
S i l v e r l i n g  ( B a c c h a r i s  h a l i m i f o l i a )
VINES
M e l o n e t t e  ( M e l o t h r i a  p e n d u l a )
HERBS
A s t e r  ( A s t e r  s p . )
F l a t s e d g e  (Cyperus  s p . )
Gol denr od  ( S o l i d a g o  s p . )
Ground c h e r r y  ( P h y s a l i s  a n g u l a t a )  
Pokeweed ( P h y t o l a c c a  a m e r i c a n a )
Whi te  s n a k e r o o t  ( Eu p a t o r i u m rugosum)
H i
among a l l  e n v i r o n m e n t s  t h r o u g h  t i me .  I f  t h e  s e r a i  s t a g e s  o b s e r v e d  on 
s p o i l  banks in d i f f e r i n g  w e t l a n d  e n v i r o n m e n t s  a r e  becoming more s i m i ­
l a r  t h r o u g h  t i m e ,  c u r v e s  p l o t t e d  f rom t h e s e  s t a t i s t i c s  w i l l  a p p e a r  t o  
c o n v e r g e ,  i mply ing  t h a t  a s i m i l a r  c l i ma x  v e g e t a t i o n  i s  i n v o l v e d ,  r e ­
g a r d l e s s  o f  t h e  o r i g i n a l  e n v i r o n m e n t a l  c h a r a c t e r i s t i c s  (Cox,  1976;
Odum, 1971) .
Spo i l  Bank V e g e t a t i o n  S i m i l a r i t y :  Bray & C u r t i s '  Index 
o f  S i m i 1a r  i t y
The f a m i l i e s  o f  c u r v e s  d e r i v e d  from t h e  Bray and C u r t i s  f o r mu l a ,  
p l o t t e d  a g a i n s t  t i me  and a g a i n s t  e ac h  e n v i r o n m e n t a l  t y p e ,  i n d i c a t e  t h a t  
v e g e t a t i o n a l  c o n v e r g e n c e  i s  o c c u r r i n g  on a l l  t h e  banks  no m a t t e r  what  
t h e  e n v i r o n m e n t s  ( F i g u r e  39) -  The most  i m p o r t a n t  p a r t s  o f  t h e s e  c u r v e s  
a r e  t h e  s t a r t i n g  and t h e  end p o i n t s .  Dur ing  t h e  f i r s t  y e a r ,  t h e  s a l i n e  
marsh s p o i l  bank v e g e t a t i o n  was be t ween 81 t o  97 p e r c e n t  d i f f e r e n t  from 
t h e  v e g e t a t i o n  o f  t h e  o t h e r  s p o i l  b a n k s .  However ,  a f t e r  t h i r t y  y e a r s  
o f  s u c c e s s i o n  t h e  s a l i n e  marsh s p o i l  bank v e g e t a t i o n  was o n l y  66 t o  88 
p e r c e n t  d i f f e r e n t  f rom t h e  o t h e r  w e t l a n d  s p o i l  b a n ks .  Moreover ,  d u r i n g  
t h i s  t h i r t y  y e a r s  o f  s u c c e s s i o n ,  t h e  v e g e t a t i o n  on t h e s e  banks  had b e ­
come most  s i m i l a r  t o  t h e  b r a c k i s h  marsh s p o i l  bank v e g e t a t i o n  and l e a s t  
s i m i l a r  t o  t h e  f r e s h  swamp s p o i l  bank v e g e t a t i o n .
S i m i l a r  t r e n d s  o f  d e c r e a s i n g  v e g e t a t i o n a l  d i s s i m i l a r i t y  t h r ou gh  
t i me  o c c u r r e d  in eac h  o f  t h e  o t h e r  w e t l a n d  e n v i r o n m e n t s  ( F i g u r e  39) -  
V e g e t a t i o n  on t h e  one  y e a r  o l d  b r a c k i s h  marsh s p o i l  bank was 81 t o  99 
p e r c e n t  d i f f e r e n t  f rom s p o i l  bank v e g e t a t i o n  in t h e  o t h e r  w e t l a n d  e n ­
v i r o n m e n t s ;  a f t e r  t h i r t y  y e a r s  i t  was o n l y  50 t o  78 p e r c e n t  d i f f e r e n t .  
As mi gh t  be e x p e c t e d ,  b r a c k i s h  marsh  s p o i l  bank v e g e t a t i o n  was most
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l i k e  t h a t  o f  t h e  s a l i n e  marsh banks  d u r i n g  t h e  e a r l y  s e r a i  s t a g e s  o f  
s u c c e s s i o n .  Dur ing t h e  l a t e r  v e g e t a t i o n a l  s t a g e s ,  i t  became more l i k e  
t h e  f r e s h  marsh s p o i l  bank v e g e t a t i o n .  T h i s  i s  an i m p o r t a n t  t r a n s i t i o n  
b e c a u s e  i t  p r ov e s  t h a t  s p o i l  bank v e g e t a t i o n  grows i n d e p e n d e n t  o f  l o c a l  
w e t l a n d  e c o l o g i c a l  c o n d i t i o n s .  In o t h e r  w o r d s ,  a l l  s p o i l  b a n k s '  v e g e ­
t a t i o n  may be e x p e c t e d  t o  c o n v e r g e  t o  one  v e g e t a t i o n  t y p e ,  r e g a r d l e s s  
o f  t h e i r  w e t l a n d  e n v i r o n m e n t  l o c a t i o n s .
The same t r e n d s  o b s e r v e d  on s p o i l  banks  in t h e  s a l i n e  and b r a c k i s h  
marsh e n v i r o n m e n t s  a l s o  o c c u r r e d  on f r e s h  marsh and f r e s h  swamp s p o i l  
b a n k s .  In b o t h  c a s e s ,  t h e  g r e a t e s t  d i s s i m i l a r i t y  was a l ways  w i t h  t h e  
s a l i n e  marsh s p o i l  bank v e g e t a t i o n .  Here  a l s o  d i s s i m i l a r i t y  v a l u e s  d e ­
c r e a s e d  w i t h  t i me .
U l t i m a t e l y ,  i t  i s  e x p e c t e d  t h a t  a l l  s p o i l  banks  i r r e s p e c t i v e  o f  
o r i g i n a l  w e t l a n d  d i f f e r e n c e s  w i l l  c o n v e r g e  t o  a common v e g e t a t i o n a l  
t y p e ,  namely ,  t h e  b o t t o m l a n d  hardwood f o r e s t .
S u p p o r t i n g  e v i d e n c e  f o r  s u c c e s s i o n a l  c o n v e r g e n c e  on s p o i l  banks  
comes f rom Brown ' s  1936 s t u d y  o f  i n d i a n  mound v e g e t a t i o n .  Thes e  mounds 
a r e  l o c a t e d  in t h e  s a l t  marsh o f  t h e  P l a q u e m i n e s  and S t .  Be r na r d  p a r ­
i s h e s .  F i ve  hundred  t o  a t h o u s a n d  y e a r s  o l d ,  t h e y  a r e  much o l d e r  t h a n  
t h e  s p o i l  b a n k s ,  and may o r i g i n a l l y  have  been much h i g h e r  in e l e v a t i o n .  
They ranged  from 1 . 5  t o  5 -5  f e e t  a bove  mean s ea  l e v e l  when Brown s t u d ­
ied them,  b u t  K n i f f e n  (1936)  r e p o r t e d  t h a t  t h e y  may have  s u b s i d e d  7 t o  
11 f e e t  b e f o r e  t h a t  d a t e .  Thus t h e i r  o r i g i n a l  e l e v a t i o n  was p r o b a b l y  
17 f e e t .  Even w i t h  t h e  d i f f e r e n c e s  in e l e v a t i o n ,  t h e  v e g e t a t i o n  o f  
t h e s e  mounds compares  f a v o r a b l y  w i t h  t h e  t h i r t y  y e a r  o l d  s p o i l  b a n k s '  
v e g e t a t i o n .  The s p e c i e s  s h a r e d  by b o t h  t h e  mounds and banks  a r e  m o s t l y
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t h o s e  t y p i c a l  o f  a b o t t o m l a n d  hardwood f o r e s t ,  i n c l u d i n g  such  s p e c i e s  
a s  h a c k b e r r y ,  l i v e  o a k ,  s i l v e r l i n g ,  e l d e r b e r r y ,  p o i s o n  i v y ,  and dew­
b e r r y .  E i g h t y  p e r c e n t  o f  t h e  t r e e s ,  s h r u b s ,  and v i n e s  and 67 p e r c e n t  
o f  t h e  h e r b s  a r e  s i m i l a r .  S i n c e  t h e s e  e l e v a t e d  mounds a r e  l o c a t e d  in 
a s a l i n e  marsh and s i n c e  t h e y  c o n t a i n  b o t t o m l a n d  hardwood f o r e s t  v e g e ­
t a t i o n ,  t h e  i m p l i c a t i o n  i s  t h a t  s p o i l  banks  l o c a t e d  in d i f f e r e n t  e n v i ­
ronment s  w i l l  in t u r n  be c h a r a c t e r i z e d  by t h e  same t y p e  o f  v e g e t a t i o n .
Spo i l  Bank V e g e t a t i o n  S i m i l a r i t y :  Community O r d i n a t i o n  A n a l y s i s
Community O r d i n a t i o n  a n a l y s i s  s t a t i s t i c a l l y  g r ou p s  c o m mu ni t i e s ,  
in t h i s  c a s e  s p o i l  b a n k s ,  which  have  t h e  g r e a t e s t  s i m i l a r i t y  in n a t u r e .  
Those  c o m mu n i t i e s  wh i ch  a r e  mos t  d i s s i m i l a r  w i l l  be s e p a r a t e d  o u t .  Em­
p l o y i n g  a c o m p u t e r ,  t h i s  t e c h n i q u e  compares  s p o i l  bank v e g e t a t i o n  and 
s e p a r a t e s  t h e s e  banks  g r a p h i c a l l y  a l o n g  t h r e e  d i f f e r e n t  axes  a c c o r d i n g  
t o  t h e i r  d i s s i m i l a r i t y  c h a r a c t e r i s t i c s  ( F i g u r e  kO) . One y e a r  o l d  banks  
showed no g r o u p i n g  t e n d e n c y ,  w h i l e  t h e  t h i r t y  y e a r  o l d  banks  were  
g r o u pe d ,  i n d i c a t i n g  i n c r e a s i n g  v e g e t a t i o n a l  s i m i l a r i t y  t h r o u g h  t i me .
Given t h a t  t h e  v e g e t a t i o n  on s p o i l  banks  i s  u n de r g o i n g  s u c c e s ­
s i o n ,  and t h a t  t h e  v e g e t a t i o n  on t h e s e  banks  i s  becoming more s i m i l a r  
w i t h  t i m e ,  t h e  n e x t  l o g i c a l  q u e s t i o n  i s :  ' ‘What w i l l  be t h e  u l t i m a t e  
c l i m a x  v e g e t a t i o n  on t h e s e  b a n k s ? "  I t  i s  t h e  wor k i ng  h y p o t h e s i s  o f  
t h i s  s t u d y  t h a t  such  s u c c e s s i o n  w i l l  l e a d  toward  a b o t t o m l a n d  hardwood 
f o r e s t  c l i m a x .  T h i s  c o n c e p t  i s  s u p p o r t e d  by compar ing  s p o i l  bank v eg e ­
t a t i o n  w i t h  o t h e r  c o a s t a l  L o u i s i a n a  v e g e t a t i o n  s t u d i e s .
Convergence  o f  S po i l  Bank V e g e t a t i o n  t o  a Bo t t oml a nd  Hardwood F o r e s t
The m a j o r  p l a n t  s u c c e s s i o n a l  s t a g e s  o c c u r r i n g  on s p o i l  banks  o v e r
FS 04
FS iO 
FS 20
FS 15
FS 05 FS 25
C O M M U N I T Y  O R D I N A T I O N  
O F  S P O I L  B A N K S  
( U s i n g  D i s s i m i l a r i t y  V a l u e s )
SM - Sal ine Marsh  Spoil Banks 
BM - Brackish Mar sh  Spoil Banks 
FM - Fresh Marsh  Spoil Banks 
FS - Fresh Swamp Spoil Banks
Numbers denote age of bank
FS 03 FM 20 F5,30 FS 02  ̂ | \
FM 02 i  1
FM 03 / Em'sÔ
FM i0 FM*I5 '  BM lo" 
FM 30 _FM.0i__
BM~"0 ' 
BM 25
—--- ""-raa. SM 01
SM 04 BM 02 sm 05 
""" SM 10 . „ r BM04 BM 03 v SM 03 SM ;5 \  BM 05 
\
\’ ^  v SM 25 
\- - -- \  V
~ SM 30 SM 20
BM 15
C o n v e r g e n c e  o f  s p o i l  b a n k  v e g e t a t i o n ,  o v e r  a t h i r t y  y e a r  p e r i o d ,  i s s h o w n  b y  t h i s  o r d i n a t i o n  
a n a l y s i s .  T h e  t h i r t y  y e a r  o l d  b a n k s  a r e  g r o u p e d  t o g e t h e r  i n d i c a t i n g  s i m i l a r i t y ,  ( d a s h e d  l i n e s ) ,  
w h i l e  t h e  o n e  y e a r  o l d  b a n k s  a r e  d i s p e r s e d  ( s o l i d  l i n e s ) .
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a t h i r t y  y e a r  p e r i o d  were  do mi na t e d  by t h e  f o l l o w i n g  p l a n t s :  1) w e t l a n d  
g r a s s e s ,  o r  h e r b s ;  2) s i l v e r l i n g ;  3) t o o t h a c h e  t r e e  o r  b l a c k  w i l l o w  
w i t h  e l d e r b e r r y ;  4) b l a c k  w i l l o w ,  r ed  maple  and a m e r i c a n  e lm;  5) h a c k ­
b e r r y  and b l a c k  w i l l o w  w i t h  e l d e r b e r r y ;  6) h a c k b e r r y  and oaks  w i t h  p o i ­
son ivy ( F i g u r e  4 1 ) .  These  s t a g e s  a r e  s i m i l a r  t o  t h e  s u c c e s s i o n a l  
s t a g e s  d e s c r i b e d  f o r  b o t t o m l a n d  hardwood f o r e s t  by o t h e r  w o r k e r s  (Brown,  
1936;  Penfound and Hathaway,  1938;  Braun ,  1950;  S h e l f o r d ,  1963) -
Penfound and Hathaway were  t h e  f i r s t  t o  r e c o g n i z e  t h e  p o s s i b i l i t y  
t h a t  a r e l a t i o n s h i p  e x i s t s  be t ween e l e v a t i o n  and s u c c e s s i o n a l  s t a g e s  in 
t h e  c o a s t a l  w e t l a n d s  o f  L o u i s i a n a .  They b e l i e v e d  t h a t  w e t l a n d  p l a n t s  
would  be r e p l a c e d  by oak  c o mmuni t i e s  in a r e a s  a t  l e a s t  two f e e t  above  
t h e  w a t e r  t a b l e ,  and t h a t  p i n e  communi t i e s  would d e v e l o p  a t  h i g h e r  e l e ­
v a t i o n s  w i t h i n  w e t l a n d  s i t e s  ( F i g u r e  4 2 ) .  Braun (1950)  n o t e d  t h a t  t h e  
m a j o r  a r b o r e a l  component s  o f  a b o t t o m l a n d  hardwood f o r e s t  a r e  l i v e  o ak ,  
w a t e r  oak-, s we e t  gum, e lm,  h a c k b e r r y ,  and m a g n o l i a .  With t h e  e x c e p t i o n  
o f  m a g n o l i a ,  t h e s e  s p e c i e s  were  found on t h e  s p o i l  banks  c o n s i d e r e d  in 
t h i s  s t u d y .  S h e l f o r d  (1963)  d e s c r i b e d  b o t t o m l a n d  hardwood s u c c e s s i o n  
in d e t a i l  and e s t i m a t e d  t h e  r a t e s  o f  s u c c e s s i o n  f rom a s andy f l o o d p l a i n  
( T a b l e  14) .  He r e c o g n i z e d  t h e  f o l l o w i n g  s u c c e s s i o n a l  s t a g e s :  1) sand 
b a r  w i l l o w ;  2) w i 11o w - c o t t o n w o o d ; 3) red ma p l e - bo x  e l d e r ;  4) h a c k b e r r y  
- e l m - sw e e t g u m;  5) o a k - h i c k o r y ;  6) t u l i p  p o p l a r - o a k ;  and ,  7) beech  
- m a g n o l i a .  S h e l f o r d  f u r t h e r  e s t i m a t e d  t h a t  s u c c e s s i o n a l  s e r e s  b e g i n ­
n i n g  w i t h  w i l l o w  would r e a c h  t h e  h a c k b e r r y - e l m - s w e e t g u m  s t a g e  in a b o u t  
160 y e a r s  and t h e  o a k - h i c k o r y  s t a g e  in a b o u t  250 y e a r s  p r o v i d e d  no o t h e r  
n a t u r a l  o r  man-made d i s t u r b a n c e s  o c c u r r e d .  In a r e a s  which  had unde r gone  
long p e r i o d s  o f  submer genc e  t h i s  p r o c e s s  c o u l d  t a k e  a s  l ong as  1000 y e a r s
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TABLE 14
SCHEDULE OF COMMUNITY DEVELOPMENT 
OR SUCCESSION ON FLOODPLAINS
D e s c r i p t i o n  o f  Areas  and P r o c e s s
Yea rs  
Added T o t a l
B u i l d i n g  o f  sand b a r  t o  5 f e e t  (1.5m) 
above  mean low w a t e r ;  s a n d b a r  w i l l o w .................... 2 -4 2-4
D e p o s i t i o n  o f  10 t o  20 f e e t  (3 t o  6m) 
o f  s a n d ,  growth o f  s a n d b a r  w i l l o w ,  
s e e d i n g  o f  c o t t onwood  and b l a c k  w i l l o w ............... 11-13 13-17
Dominance o f  c o t t o n w o o d - w i 1 low..................................... , 19-21 32-38
E l i m i n a t i o n  o f  b l a c k  w i l l o w  domi nance ,  
d e v e l opmen t  o f  r ed  maple  and b o x e l d e r  
under  c o t t onwood ,  e n t r a n c e  o f  s u g a r b e r r y  
and swee tgum............................................................................... 28 -30 60-68
E l i m i n a t i o n  o f  co t t onwood  domi nance ,  
b e g i n n i n g  o f  s u g a r b e r r y  and sweetgum 
domi n a n c e ....................................................................................... 16-18 78-86
E n t r a n c e  o f  e l m s ,  e a r l y  o a k s ,  and h i c k o r i e s ,  
s u b o r d i n a t i o n  o f  s u g a r b e r r y  and sweetgum,  
e n t r a n c e  o f  i n t e r m e d i a t e  oaks  and h i c k o r i e s . . . 17 5 - 1 8 0 250-265
E l i m i n a t i o n  o f  e a r l y  oaks  and h i c k o r i e s ,  dom­
i n a n c e  o f  i n t e r m e d i a t e  oaks  and h i c k o r i e s . . . . 80-100 330-365
E n t r a n c e  o f  t u l i p  and c l i m a x  oak s p e c i e s ............. 60-100 390-465
E n t r a n c e  o f  r e m a i n i n g  t u l i p - o a k  f o r e s t  
s p e c i e s :  Amer ican b ee c h ,  p r o b a b l y  
c umcumber t r ee ,  and o t h e r s ................. .............................. 150-170 540-635
SOURCE: V. E. S h e l f o r d .  1963- The Ecol ogy  o f  Nor t h  Amer i ca .  
U n i v e r s i t y  o f  I l l i n o i s  P r e s s ,  Urbana ,  I l l i n o i s .  610 pp.
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( S h e l f o r d ,  1963) .  In a d d i t i o n ,  he p o i n t e d  o u t  t h a t  t u l i p  p o p l a r - o a k  
f o r e s t s  would o c c u r  o n l y  on s i t e s  l o c a t e d  f o r t y  t o  f o r t y - f i v e  f e e t  
above  mean sea  l e v e l  and would  d e v e l o p  o n l y  a f t e r  a p e r i o d  o f  some 450 
y e a r s .  Be e c h - ma g no l i a  a s s o c i a t i o n s  on t h e  o t h e r  hand d e v e l o p  a t  
s l i g h t l y  h i g h e r  e l e v a t i o n s ,  r e q u i r i n g  a b o u t  600 y e a r s  t o  r e a c h  c l i m a x  
( S h e l f o r d ,  1963) .  Due t o  i n s u f f i c i e n t  e l e v a t i o n  t h e s e  l a s t  two s e r a i  
f o r e s t  t y p e s  were  n o t  r e c o g n i z e d  on t h e  s p o i l  b an k s ,  b u t ,  t h e  o t h e r  
s t a g e s  d i d  o c c u r .  T h u s ,  t h e  work o f  t h e s e  a u t h o r s  l e n d s  s u p p o r t  and 
p r o v i d e s  i n t e r s e c t i n g  l i n e s  o f  e v i d e n c e  t h a t  s u c c e s s i o n  on s p o i l  banks  
i s  toward  a b o t t o m l a n d  hardwood f o r e s t  c l i m a x .
In o r d e r  t o  t e s t  q u a n t i t a t i v e l y  f o r  s p o i l  bank v e g e t a t i o n a l  c o n ­
v e r g e n c e  toward  a b o t t o m l a n d  hardwood f o r e s t ,  a b o t t o m l a n d  f o r e s t  a s s e m­
b l a g e  was s e l e c t e d  f o r  c o n s i d e r a t i o n  in t h i s  s t u d y .  The b o t t o m l a n d  h a r d ­
wood f o r e s t  s i t e  ch o s e n  f o r  t h i s  p h a s e  o f  t h e  s t u d y  i s  l o c a t e d  wes t  o f  
Cut O f f ,  L o u i s i a n a ,  and i s  s i t u a t e d  a t  an e l e v a t i o n  o f  a p p r o x i m a t e l y  
seven  f e e t  above  mean s e a  l e v e l .  T h i s  f o r e s t  i s  domi na t ed  in t h e  canopy 
by w a t e r  o a k ,  shumard red  oak  ( Quercus  s h u m a r d i i ) and h a c k b e r r y .  In t h e  
subcanopy  a r e  red  m a p l e ,  s we e t  gum (L i qu i dambar  s t y r a e i f l u a )  and g r e e n  
a s h  ( Ta b l e  15 ) .  The p r e s e n c e  o f  numerous  s e e d l i n g s  and s a p l i n g s  o f  
canopy s p e c i e s ,  t o g e t h e r  w i t h  l i v e  oak  and ma g n o l i a  s a p l i n g s  i n d i c a t e  
t h a t  t h i s  f o r e s t  i s  r e p r o d u c i n g  i t s e l f ,  a c h a r a c t e r i s t i c  i n d i c a t i v e  o f  
a c l i m a x  p l a n t  a s s e m b l a g e  (Odum, 1971) .  In a d d i t i o n ,  l i a n a s ,  such  as  
p o i s o n  i v y ,  w i l d  g r a p e ,  and r a t t a n  v i n e ,  a r e  i m p o r t a n t  members o f  t h i s  
p l a n t  a s s o c i a t i o n  and f u r t h e r  s e r v e  t o  c h a r a c t e r i z e  t h e  b o t t om l a n d  
hardwood f o r e s t  ( Br aun ,  1950) .  The f o r e s t  f l o o r ,  due t o  t h e  e f f e c t s  o f  
s h a d i n g  i s  open w i t h  few s p e c i e s  in t h e  h e r b a c e o u s  o r  f o r e s t  f l o o r
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TABLE 15
SPECIES OF THE BOTTOMLAND HARDWOOD FOREST SITE 
(West  o f  C u t - o f f ,  LA.)
Common Name S c i e n t  i f i c  Name MeanCover
Maximum
DBH
( i n . )
T r e e s
Amer ican elm Ulmus a m er i c a n a 10 . 00 8
Bald c y p r e s s Taxodium d i s t i c h u m 6 . 6 7 26
Green ash F r a x i n u s  p e n s y l v a n i a 30 . 00 14
H a ckbe r r y C e l t i s  l a e v i g a t a 4 7 . 3 3 24
Li ve  oak Quercus  v i r g i n i a n a 3-33 1
Red maple Acer  drummondi i 6 0 . 0 0 20
Shumard r ed  oak Quercus  shumardi  i 35.66' 24
S ou t h e r n  m a g n o l i a Magnol i a  g r a n d i f o l i a 3 . 33 1
Sweet  gum Li qu i da mba r  s t y r a c . 33 . 30 16
Water  oak Quercus  n i g r a 10 . 00 25
Shrubs
Bu t t onbus h C e p n a l a n t h u s  o c c i d e n . 1 . 00
E l d e r b e r r y Sambucus c a n a d e n s i s 2 . 0 0
Pal met to Sabal  mi nor 3 -33
R o u g h l e a f  dogwood Cornus drummondi i 4 . 6 7
V i nes
Climb ing hempweed Mikani a  s c an d en s 7-34
Deer  pea Vigna l u t e o l a 0 . 3 3
Dewbe r r y Rubus l o u i s i a n u s 3-33
Grape Vi t i  s sp . 3 . 33
Peppe r v i  ne Ampel ops i s  a r b o r e a 3 . 6 7
Po i son  ivy Rhus r a d i c a n s 5 . 6 6
R a t t a n  v i n e Berchemia  s c a n d en s 5 . 0 0
V i rg i n i a c r e e p e r P a r t h e n o c i s s u s  q u i n . 2 . 0 0
Herbs
A s t e r A s t e r  sp . 0 . 6 7
B r a z i 1 ian v e r v a i n Verbena  b r a s i l i e n s  i s 0 . 3 3
Dande l i on Taraxacum o f f i c i n a l e 1 . 00
Fl a t s e d g e Cyperus  sp . 2 . 0 0
Gi a n t  ragweed Ambros ia  t r i f i d a 1 . 67
Go 1 den rod S o l i  dago s p . 5 . 6 6
L i z a r d 1s t a i  1 S a u r u r u s  c e r n uu s 0 . 6 7
Pokeweed P h y t o l a c c a  a m e r i c a n a 3 . 33
Sp i d e r  l i l y H y m e n o ca l l i s  o c c i d e n . 1 . 00
Water  pennywor t H y d r o c o t y l e  umbel l a t a 1 . 00
Wat e r  smar tweed Polygonum p u n c t a t u m 0 . 3 3
Water  s n a k e r o o t E upa t o r i um rugosum 2 . 3 3
Approx i ma t e  age 
e l e v a t i o n  o f  a r e a  = 7
= 100-150 y e a r s ;  l e n g t h  o f  
f e e t  above  ms 1.
t r a n s e c t  = 90 f e e t ;
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l a y e r s .  However ,  much o f  t h e  f l o o r  l a y e r  i s  c o v e r e d  by f a l l e n  d e b r i s  
in t h e  p r o c e s s  o f  d e c o m p o s i t i o n .  Based on t h e  b a s a l  d i a m e t e r s  o f  t h e  
canopy  t r e e  s p e c i e s  and on t h e i r  e s t i m a t e d  r a t e s  o f  growth  t h i s  f o r e s t  
i s  e s t i m a t e d  t o  be 100 t o  150 y e a r s  o l d  ( F o w e l l s ,  1965;  Walker  and Wat- 
t e r s t o n , 1972) .
Using t h e  d a t a  d e r i v e d  f rom t h i s  s i t e ,  I n d i c e s  o f  D i s s i m i l a r i t y  
we re  computed f o r  t h i s  f o r e s t  a s s o c i a t i o n  and used  f o r  c o mpar i s on  w i t h  
t h e  s p o i l  bank p l a n t  a s s e m b l a g e s .  Using t h e s e  d i s s i m i l a r i t y  v a l u e s  a 
r a t e  o f  s u c c e s s i o n a l  c ha nge  was e s t i m a t e d  f o r  s p o i l  banks  w i t h i n  each  
w e t l a n d  e n v i r o n m e n t .  T h i s  was done by c o m p u t a t i o n  o f  a r e g r e s s i o n  l i n e ,  
t h e  s l o p e  o f  which  i s  a f u n c t i o n  o f  t h e  r a t e  o f  s u c c e s s i o n a l  change .  
I n t e r p o l a t i o n  o f  t h e  r e g r e s s i o n  l i n e  t o  t h e  p o i n t  where  i t  i n t e r s e c t s  
t h e  " x"  a x i s  p r o v i d e s  a p r e d i c t e d  p o i n t  in t i me  a t  which t h e  v e g e t a t i o n  
on t h e s e  banks  s h o u l d  r e a c h  t h e i r  c h a r a c t e r i s t i c  c l i m a x .
D i s s i m i l a r i t y  v a l u e s  c a l c u l a t e d  be t ween  s p o i l  banks  and t h i s  b o t ­
tomland  hardwood f o r e s t  s i t e  i n d i c a t e  t h a t  t h e  s p o i l  bank v e g e t a t i o n  i s  
c o n v e r g i n g  t oward  t h a t  o f  t h e  b o t t o m l a n d  hardwood f o r e s t  a s  s u c c e s s i o n  
p r o g r e s s e s  ( F i g u r e  b3) . I t  can be s een  t h a t  t h e  v e g e t a t i o n  on t h e  
f r e s h  swamp s p o i l  banks  i s  mos t  s i m i l a r  t o  t h a t  o f  t h e  b o t t o m l a n d  h a r d ­
wood f o r e s t ,  and i s  u n d e r g o i n g  t h e  mos t  r a p i d  s u c c e s s i o n a l  c h a n g e s .
The v e g e t a t i o n  on t h e  s a l i n e  marsh s p o i l  banks  i s  l e a s t  l i k e  t h e  b o t ­
t omland  hardwood f o r e s t  v e g e t a t i o n ,  and s u c c e s s i o n  w i t h i n  t h i s  e n v i r o n ­
ment  i s  p r o g r e s s i n g  a t  t h e  s l o w e s t  r a t e .
Whi le  o n l y  a t h i r t y  y e a r  p e r i o d  o f  s u c c e s s i o n  was s t u d i e d ,  d a t a  
d e r i v e d  f rom t h e  v e g e t a t i o n  a n a l y s i s  on t h e s e  s p o i l  banks  showed t h e  
f o l l o w i n g  c h a n g e s  o c c u r r e d .  The one  y e a r  o l d  s a l i n e  marsh s p o i l  bank
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A c o m p a r i s o n  o f  s p o i l  b a n k s '  a n d  b o t t o m l a n d  h a r d w o o d  f o r e s t  v e g e t a t i o n  b y  
w e t l a n d  l o c a l i t y .  D e c r e a s i n g  d i s s i m i l a r i t y  v a l u e s  t h r o u g h  t i m e  i n d i c a t e  
c o n v e r g e n c e  o f  t h e  s p o i l  b a n k  v e g e t a t i o n  t o  a b o t t o m l a n d  h a r d w o o d  f o r e s t .
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v e g e t a t i o n  was 98 p e r c e n t  d i s s i m i l a r  t o  t h e  b o t t o m l a n d  hardwood f o r e s t ,  
b u t  became 96 p e r c e n t  d i s s i m i l a r  a f t e r  t h i r t y  y e a r s  o f  s u c c e s s i o n .  Dur­
ing t h i s  same t i me  p e r i o d ,  v e g e t a t i o n  on t h e  b r a c k i s h  marsh s p o i l  banks 
was i n i t i a l l y  100 p e r c e n t  d i s s i m i l a r  t o  t h e  b o t t o m l a n d  hardwood f o r e s t ,  
bu t  a f t e r  t h i r t y  y e a r s  i t  was o n l y  85 p e r c e n t  d i s s i m i l a r .  In t h e  f r e s h  
ma r s h ,  t h e  one  y e a r  o l d  s p o i l  bank d e m o n s t r a t e d  a d i s s i m i l a r i t y  o f  96 
p e r c e n t ,  b u t  t h i s  v a l u e  d r oppe d  t o  o n l y  82 p e r c e n t  a f t e r  t h i r t y  y e a r s  
o f  s u c c e s s i o n .  The f r e s h  swamp s p o i l  banks  which  d e m o n s t r a t e d  t h e  most  
r a p i d  r a t e  o f  change  t oward  t h e  b o t t o m l a n d  hardwood f o r e s t  had an i n i ­
t i a l  d i s s i m i l a r i t y  o f  94 p e r c e n t .  However ,  a f t e r  t w e n t y - f i v e  y e a r s  t h e  
v a l u e  d ropped  t o  o n l y  64 p e r c e n t .  The t w e n t y - f i v e  y e a r  o l d  bank was 
c o n s i d e r e d  t h e  mos t  m a t u r e  in t h i s  e n v i r o n m e n t  due t o  m a s s i v e  c a t t l e  
d i s t u r b a n c e s  on t h e  t h i r t y  y e a r  o l d  bank.  Thus ,  t h e  l a t t e r  bank was 
n o t  t h o u g h t  t o  be r e p r e s e n t a t i v e .
I n t e r p o l a t i o n  o f  t h e  r e g r e s s i o n  l i n e s  computed f o r  t h e  s p o i l  
banks  s u g g e s t s  t h e  age  a t  which  t h e  v e g e t a t i o n  on t h e s e  banks  w i l l  r e a c h  
c l i m a x  s t a g e  ( F i g u r e  4 4 ) .
A b o t t o m l a n d  hardwood f o r e s t  s i m i l a r  t o  t h e  150 y e a r  o l d  s t u d y  
s i t e  may be e x p e c t e d  on t h e  s p o i l  banks  in t h e  v a r i o u s  w e t l a n d  e n v i r o n ­
ments  a t  t h e  f o l l o w i n g  t i m e s :  l )  on t h e  f r e s h  swamp s p o i l  banks  in 78 
y e a r s ;  2) on t h e  f r e s h  marsh s p o i l  banks  in 172 y e a r s ;  3) on t h e  b r a c k ­
i s h  marsh s p o i l  banks  in 264 y e a r s ;  and 4) on t h e  s a l i n e  marsh s p o i l  
banks  in 1 , 552  y e a r s .  The s e  numbers  r e p r e s e n t  t h e  maximum y e a r s  t o  
c l i m a x .  In a c t u a l i t y ,  c l i m a x  may be r e a c h e d  when t h e  banks  a p p r oa c h  
somewhere be t ween  20 t o  30 p e r c e n t  d i s s i m i l a r i t y ,  o r  w i t h i n  o n l y  53 
y e a r s  on a f r e s h  swamp s p o i l  bank .  S h e l f o r d  (19 63 ) had e x p e c t e d  f l o o d -
V E G E T A T I O N A L  S U C C E S S I O N  RATES  O F  S P OI L B A N K S  IN 
DI FFERENT W E T L A N D  LOCALI T I ES  A N D  P REDI CTED E N D P O I N T S  
OF  S U C C E S S I O N  T O  A  B O T T O M L A N D  H A R D W O O D  F OR E S T  C L I M A X  
( R e g r e s s i o n  Li ne  A n a l y s i s  U s i n g  D i s s i m i l a r i t y  V a l u e s )
1 5 8 01 4 6 0 1 5 0 0 1 5 4 01 3 0 0 13 4 0 13 8 0 1 4 2 0
A G E  O F  B A N K  O R  Y E A R S  T O  C L I M A X  S T A G E
T h e  d i f f e r e n t  v e g e t a t i o n a l  s u c c e s s i o n  r a t e s  o f  s p o i l  b a n k s  in d i f f e r e n t  w e t l a n d  l o c a l i t i e s  i s  s h o w n  b y  t h e  
s l o p e s  o f  t h e s e  r e g r e s s i o n  l i n e s .  P r e d i c t e d  e n d p o i n t s  o f  s u c c e s s i o n  t o a b o t t o m l a n d  h a r d w o o d  f o r e s t  m a y  
b e  r e a c h e d  in 7 8 ,  1 7 2 ,  2 6 4  a n d  1 5 5 2  y e a r s  o n  t h e  f r e s h  s w a m p ’ s ,  f r e s h  m a r s h ’s,  b r a c k i s h  m a r s h ’ s a n d  
s a l i n e  m a r s h ’ s s p o i l  b a n k s ,  r e s p e c t i v e l y .
F i g u r e  kk
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p l a i n  s e r a i  s u c c e s s i o n  t o  t h e  h a c k b e r r y - e l m - s w e e t g u m  and o a k - h i c k o r y  
s t a g e s  w i t h i n  160 t o  250 y e a r s ,  r e s p e c t i v e l y ,  on d ry  l and  and w i t h i n  
o v e r  1000 y e a r s  in a r e a s  f r e q u e n t l y  submerged .  I t  t h e r e f o r e  a p p e a r s  
t h a t  b e c a u s e  o f  human i n t e r v e n t i o n  p l a n t  s u c c e s s i o n  was a c c e l e r a t e d  
on f r e s h  swamp s p o i l  banks  by a t  l e a s t  a f a c t o r  o f  two,  and p e r h a p s  
by a f a c t o r  o f  t h r e e .  A p p a r e n t l y ,  t h e  c r e a t i o n  o f  an a r t i f i c i a l  r i d g e  
a l o n g  w i t h  a s u f f i c i e n t  l o c a l  s eed  s o u r c e  p r o v i d e d  t h e  n e c e s s a r y  r e ­
q u i r e m e n t s  f o r  r a p i d  p l a n t  s u c c e s s i o n .  On t h e  b r a c k i s h  and s a l i n e  
marsh s p o i l  banks  i n i t i a l  s a l i n e  s o i l s  o f  t h e  young banks  and d i s t a n c e  
f rom t e r r e s t r i a l  s eed  s o u r c e s  combine t o  c r e a t e  a much s l o w e r  p l a n t  
s u c c e s s  ion .
Summary
In summary,  q u a n t i t a t i v e  a n a l y s i s  u s i n g  b i o g e o g r a p h i c a l  f o r mu l a e  
s u p p o r t  a merg i ng  o f  t h e  s p o i l  b a n k s '  v e g e t a t i o n  t o  one  c l i m a x  t y p e ,  r e ­
g a r d l e s s  o f  t h e i r  w e t l a n d  l o c a t i o n s .  S u c c e s s i o n  i s  t owar d  a b o t t o m l a n d  
hardwood f o r e s t  which  may be o b t a i n e d  w i t h i n  a maximum o f  o n l y  s e v e n t y  
- e i g h t  y e a r s  on f r e s h  swamp s p o i l  ba n k s .  S u c c e s s i o n  i s  p r o g r e s s i v e l y  
s l o w e r  on t h e  o t h e r  b a n k s ,  and i s  s l o w e s t  on t h e  s a l i n e  marsh banks .
Reg i ona l  V e g e t a t i o n a l  Consequences  o f  C o a l e s c i n g  
S po i l  Banks:  Semi - impounded and 
Impounded H a b i t a t s
The S p a t i a l  Geometry o f  Spo i l  Bank H a b i t a t s  
I n t e n s i v e  e x p l o i t a t i o n  o f  an o i l  f i e l d  r e s u l t s  in t h e  c r e a t i o n  o f  
numerous  c a n a l s  and s p o i l  banks  in a smal l  a r e a .  One c a n a l  i s  u s u a l l y  
d r ed g e d  o f f  o f  a n o t h e r  c r e a t i n g  a complex ,  g e o m e t r i c  web o f  c a n a l s  and 
c o n t i g u o u s  s p o i l  b a n k s .  Because  o f  t h i s  u n i q ue  s p a t i a l  g e o m e t r y ,  banks
157
o f t e n  c o a l e s c e  o r  p a r t i a l l y  c o a l e s c e ,  f o r mi ng  impoundments and semi 
- i mpoundment s ,  r e s p e c t i v e l y .
In t h e  Bayou L a f o u r c h e  d e l t a ,  where  numerous  o i l  f i e l d s  have  been 
d e v e l o p e d  and where  c a n a l  d e n s i t y  p e r  u n i t  a r e a  o f  w e t l a n d s  i s  c o n s i d ­
e r a b l e ,  t h e  abundance  and s p a t i a l  e x t e n t  o f  impounded and semi -  impounded 
h a b i t a t s  may be e x p e c t e d  t o  be s i g n i f i c a n t  ( G a g l i a n o  e t  a l . ,  1973) .  An­
a l y s i s  o f  j u s t  t h e  L e e v i l l e  o i l  f i e l d  in t h e  s o u t h e r n  p a r t  o f  t he  d e l t a  
y i e l d e d  t h e  f o l l o w i n g  i n f o r m a t i o n  a b o u t  t h e  s i z e  and s p a t i a l  e x t e n t  o f  
t h e s e  h a b i t a t s  ( F i g u r e  4 5 ) .  The s i z e  o f  i n d i v i d u a l  h a b i t a t s ,  and t hu s  
t h e  number o f  h a b i t a t s  in t h i s  a r e a  v a r i e s  g r e a t l y .  Semi - impounded a r e a s  
r ange  f rom a few h u n d r ed  f e e t  t o  a c o u p l e  m i l e s  l o n g ,  w h i l e  impounded 
a r e a s  a r e  s m a l l e r ,  r a n g i n g  f rom a few hundred  f e e t  t o  a b o u t  o n e - h a l f  
m i l e  l o n g .  Thus ,  semi - impoundments  may c o v e r  o v e r  2500 a c r e s ,  w h i l e  im­
poundments  u s u a l l y  c o v e r  l e s s  t h a n  200 a c r e s .  In t h i s  h i g h  d e n s i t y  c a ­
nal  a r e a ,  c l u s t e r s  o f  impoundments ,  and smal l  semi -  impoundments  o c c u r ­
r i n g  w i t h i n  l a r g e r  semi -  impoundments  a r e  common. E s t i m a t e s  o f  t h e  t o t a l  
s p a t i a l  c o v e r a g e  o f  e a c h  o f  t h e  two h a b i t a t s  showed t h a t  o f  t h e  22 
s q u a r e  m i l e s  c o n s t i t u t i n g  t h e  L e e v i l l e  o i l  f i e l d ,  impoundments  c o v e r  2 
s q u a r e  m i l e s ,  o r  a b o u t  8 p e r c e n t ,  o f  t h e  a r e a .  Semi - impoundments  c o ve r  
9 s q u a r e  m i l e s ,  o r  a b o u t  40 p e r c e n t ,  o f  t h e  a r e a .  Th i s  means t h a t  48 
p e r c e n t ,  o r  a l m o s t  o n e - h a l f  o f  t h e  w e t l a n d  a r e a ,  i s  e i t h e r  e n c l o s e d  o r  
p a r t i a l l y  e n c l o s e d  by s p o i l  bank r i d g e s .  T h i s  has  a l t e r e d  t h e  e n v i r o n ­
ment  in a number  o f  s p e c i f i c  ways .
Al t h o u g h  s p e c i f i c  e n v i r o n m e n t a l  s t u d i e s  have n o t  been c a r r i e d  
o u t  on t h e s e  s p e c i a l  h a b i t a t s  some p o s s i b l e  a l t e r a t i o n s  c a u s ed  by them 
i n c l u d e  1) impeded o r  s t a g n a n t  d r a i n a g e ;  2) r educe d  s a l i n i t y  in s a l i n e  
and b r a c k i s h  w e t l a n d  a r e a s ;  3) i n c r e a s e d  s i l t i n g  o f f  o f  t h e  edges  o f
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I m p o u n d m e n t s  a n d  s e m i -  i m p o u n d m e n t s  o f t e n  c o v e r  l a r g e  a r e a s  o f  a n  o i l  
w e l l  f i e l d .  Fo r  e x a m p l e ,  i n L e e v i l l e  i m p o u n d m e n t s  c o v e r  8 p e r c e n t  ( 1 2 8 0  
a c r e s )  a n d  s e m i -  i m p o u n d m e n t s  c o v e r  4 0  p e r c e n t  ( 5 7 6 0  a c r e s )  o f  t h i s  2 2  
s q u a r e  m i l e  a r e a  ( 1 3 , 0 8 0  a c r e s ) .
F i g u r e  4 5
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t h e  s p o i l  banks  w i t h  r e s u l t i n g  s e d i m e n t  a c c u m u l a t i o n  t owar d  t h e  c e n t e r  
o f  t h e  a r e a ;  and k)  r e s u l t a n t  m o d i f i c a t i o n s  o f  t h e  v e g e t a t i o n  in t h e  
a r e a .  The p u r p o s e  o f  t h i s  p a r t  o f  t h e  s t u d y  i s  t o  document  t h e  v e g e -  
t a t i o n a l  change s  a s s o c i a t e d  w i t h  c o a l e s c i n g  s p o i l  b a n ks .  T h i s  w i l l  
c o n s t i t u t e  t h e  second  p a r t  o f  a g e n e r a l  a s s e s s m e n t  o f  t h e  t o t a l  human 
- a l t e r e d  b i o g e o g r a p h i c a l  l a n d s c a p e  a s s o c i a t e d  w i t h  d r e d g i n g  o i l - w e l l  
- a c c e s s  c a n a l s  in t h e  Bayou L a f o u r c h e  d e l t a .  To r e a l i z e  t h i s  o b j e c ­
t i v e  two s i t e s ,  an impounded and a semi - impounded a r e a ,  were  chosen  
f o r  s t u d y .
Methodology f o r  S t u d y i n g  Impounded and 
Semi- impounded V e g e t a t i o n  
Hab i t a t s
Two s ampl e  s i t e s ,  one in t h e  f r e s h  marsh  e n v i r o n m e n t  and t h e  o t h e r  
in t h e  s a l i n e  marsh e n v i r o n m e n t ,  we r e  chosen  f o r  s t u d y .  D i f f e r e n t  w e t ­
l and  e n v i r o n m e n t s  were  s e l e c t e d  in o r d e r  t o  a s s e s s  t h e  e f f e c t s  o f  s a l ­
i n i t y  on v e g e t a t i o n .  The s emi - i mpounded  s i t e  i s  l o c a t e d  in t h e  B u l l y  
Camp o i l  f i e l d ,  in a f r e s h  marsh  e n v i r o n m e n t ,  a b o u t  3 i  m i l e s  s o u t h w e s t  
o f  t h e  town o f  B e l l e  Amie ( F i g u r e s  b and 3 1 ) .  The impounded s i t e  i s  
l o c a t e d  a l on g  Fourchon Road,  a b o u t  2 m i l e s  f rom t h e  Gu l f  and 12 m i l e s  
f rom t h e  town o f  Grand I s l e ,  in t h e  s a l i n e  mars h  e n v i r o n m e n t  ( F i g u r e s  
k and 35 ) .
In o r d e r  t o  show v e g e t a t i o n  a l t e r a t i o n  t h r o u g h  t i m e ,  t i m e - s e q u e n c e  
maps were  c o n s t r u c t e d .  V e g e t a t i o n  c o m m u ni t i e s  we r e  mapped f rom USDA 
b l a c k  and w h i t e  a e r i a l  p h o t o g r a p h s ,  USGS t o p o g r a p h i c  maps ,  and r e c e n t  
NASA c o l o r  i n f r a r e d  p h o t o g r a p h s .  A p o l a r  p l a n i m e t e r  p r o v i d e d  a r e a l  
me asu r e men t s  o f  p l a n t  c o m m u n i t i e s ,  w a t e r  b o d i e s ,  l a n d ,  and u rban  o r  com­
m e r c i a l  a r e a s .  From t h e s e  m e a s u r e m e n t s ,  t h e  n a t u r e  o f  v e g e t a t i o n a l
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change  due t o  b o t h  d r e d g i n g  and a l t e r e d  h a b i t a t  c h a r a c t e r i s t i c s  c o u l d  
be d e r i v e d .
P l a n t  B i og e o g r ap h y  o f  Impoundments 
and Semi -  impoundments
V e g e t a t i o n  o f  a Semi -  impoundment
The t i m e - s e q u e n c e  v e g e t a t i o n  maps c o n s t r u c t e d  f o r  t h e  one m i l e  
s q u a r e  s t u d y  a r e a  o f  t h e  f r e s h  marsh e n v i r o n m e n t  c o n t a i n i n g  numerous  
semi -  impounded s i t e s  showed a s i g n i f i c a n t  human- i nduced  a l t e r a t i o n  o f  
t h e  n a t u r a l  w e t l a n d  v e g e t a t i o n .  The combined e f f e c t s  o f  t h e  s p o i l  
bank r i d g e s ,  c a n a l s ,  and t h e i r  p a r t i a l  e n c l o s u r e  o f  t h e  o r i g i n a l  w e t ­
l and  v e g e t a t i o n  r e s u l t e d  in a 73 p e r c e n t  a l t e r a t i o n  o f  t h e  l a n d s c a p e  
a f t e r  o n l y  t h i r t y - t h r e e  y e a r s .  Semi -  impoundments  a l o n e  a c c o u n t e d  f o r  
38 p e r c e n t  o f  t h e  c h a n g e ,  i n v o l v i n g  t h e  r e p l a c e m e n t  o f  t h e  o r i g i n a l  
w e t l a n d  p l a n t  communi ty w i t h  c o mmu n i t i e s  a d a p t e d  t o  s l i g h t l y  d r i e r  
c o n d i t i o n s  and f i r m e r  s o i l s .
In 1940 t h i s  p r i s t i n e  f r e s h  marsh s i t e  was domi na t ed  a l m o s t  com­
p l e t e l y  by m a i d e n c a n e ,  which  c o v e r e d  a p p r o x i m a t e l y  78 p e r c e n t  o f  t h e  
a r e a .  A mixed communi ty o f  ma i d e n c a n e  and b u l l  t ongue  c o v e r e d  o n l y  17 
p e r c e n t  o f  t h e  a r e a .  The n a t u r a l  d r a i n a g e  f l ow was from n o r t h w e s t  t o  
s o u t h e a s t  a l on g  two smal l  c h a n n e l s  ( F i g u r e  46 and T a b l e  16) .  In 1953,  
o n l y  t h i r t e e n  y e a r s  l a t e r ,  t h e  n a t u r a l  d r a i n a g e  was b l o c k e d  by s p o i l  
ba n k s .  Man had e n t e r e d  t h e  s c e n e ,  d r e d g i n g  o i 1- w e l 1- a c c e s s  c a n a l s  and 
c o n v e r t i n g  p a r t s  o f  t h e  n a t u r a l  marsh i n t o  c a n a l s  o r  c o v e r i n g  i t  w i t h  
s p o i l .  T e r r e s t r i a l  v e g e t a t i o n  i nva ded  t h e  s p o i l  r i d g e s ,  d r a m a t i c a l l y  
c h a n g i ng  t h e  c h a r a c t e r  o f  t h e  o r i g i n a l  marsh s u r f a c e .  Pe r ha p s  l e s s  
n o t i c e a b l e  was t h e  change  t a k i n g  p l a c e  a l o n g  s i d e  t h e  r i d g e s ,  e s p e c i ­
a l l y  where  t h e y  had p a r t i a l l y  c o a l e s c e d  t o  form s e mi - impoundment s . In
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TABLE 16
CHANGES IN THE FRESH MARSH STUDY AREA FROM 19^0 TO 1973 
RESULTING FROM SEMI -  IMPOUNDING
19^0 1973
Sq ua r e  P e r -  Sq u a r e  P e r -  P e r c e n t
Mi l e s  Cent  Mi l e s  Cent  Change
Maidencane  0 . 7 8  78 0 . 0 8  8 -70
Maidencane  & B u l l t o n g u e  0 . 1 7  17 0 . 4 0  AO +23
B u l l t o n g u e  0 0 0.11 11 +11
Bacopa 0 0 0 . 0 k  b +k
Spo i l  Bank V e g e t a t i o n  0 0 0.21 21 +21
Commercial  S i t e s  0 0 0.01 1 +1
N a t u r a l  Wa t e r  Bod i e s  0 . 0 5  5 0 . 0 2  2 -3
Cana l s  0 0 0 . 1 3  13 +13
Land 0 . 9 5  95 0 . 8 5  85 -10
Wat e r  0 . 0 5  5 0 . 1 5  15 +10
T o t a l  1 . 00  100 1 . 00  100
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t h e s e  a r e a s  d r a i n a g e  was r e d u ce d ,  and s e d i m e n t s  from t h e  newly c r e a t e d  
s p o i l  banks  moved downs l ope .  The r e s u l t a n t  s i l t a t i o n  c a u s e d  a s l i g h t  
i n c r e a s e  in e l e v a t i o n  o f  t h e  semi - impounded a r e a .  Thes e  h y d r o l o g i c  
and p h y s i o g r a p h i c  change s  b r o u g h t  a b o u t  c o r r e s p o n d i n g  v e g e t a t i o n a l  
c h a n g e s .  I n c r e a s e d  d r e d g i n g  in t h e  a r e a  i n t e n s i f i e d  t h e  c h a n ge s .
By 1969 s e v e r a l  semi -  impounded a r e a s ,  v a r y i n g  in w i d t h  from 1/16  
t o  1/3  o f  a m i l e ,  had been formed.  Because  o f  t h e  b l o c k e d  d r a i n a g e  
and s i l t i n g  c o n d i t i o n s  t h e  ma i denca ne  communi ty was r e p l a c e d  by a 
m a i d e n c a n e - b u l 1 t o n g u e  communi ty.  B u l l t o n g u e  r e q u i r e s  a s l i g h t l y  f i r m e r  
and l e s s  m o i s t  s u b s t r a t e  t ha n  m a i d e n c a n e ,  and i t  w i l l  r e p l a c e  ma i d e n ­
ca ne  u nde r  such c o n d i t i o n s  ( O ' N e i l ,  19^9;  Radford  e t  a l . ,  1968) .
By 1973,  a c o m p l e x i t y  o f  v e g e t a t i o n  p a t t e r n s  e x i s t e d ,  and p o r t i o n s  
o f  t h e  s e m i - i impoundments , e s p e c i a l l y  t h o s e  a r e a s  c l o s e s t  t o  t h e  s p o i l  
bank r i d g e s ,  showed s i g n i f i c a n t  v e g e t a t i o n a l  c h a n g e s .  B u l l t o n g u e  com­
m u n i t i e s  and Bacopa c o mmuni t i e s  p r e d o mi n a t e d  w i t h  t h e  l a t t e r  growing 
c l o s e s t  t o  t h e  s p o i l  bank edge .  Bacopa ,  a mat  f o r mi n g ,  marsh p l a n t  r e ­
q u i r e s  a f i r m  s u b s t r a t e  (Radfo rd  e t  a l . ,  1968) .  O f t e n  i t  i s  found 
i n t e r m i x e d  w i t h  camphorweed ( P l u c h e a  c a m p h o r a t a ) i mme d i a t e l y  a d j a c e n t  
t o  t h e  s p o i l  bank e d g e ,  f o rmi ng  a Ba c o pa - P l u c h ea  communi ty.
The m o d i f i e d  marsh communi t i e s  in t h e  i n d i v i d u a l  semi -  impounded 
a r e a s ,  d e v e l o p e d  a s p e c i f i c  z o n a t i o n  f rom t h e  edge  o f  t h e  c e n t e r  s p o i l  
bank o u t w a r d  t o  t h e  l i m i t s  o f  t h e  semi -  impounded a r e a .  P l a n t  z o n a t i o n ,  
i t  i s  s u g g e s t e d ,  may be due n o t  o n l y  t o  s i l t i n g  b u t  p e r h a p s  a l s o  t o  
i s o s t a t i c  a d j u s t m e n t  o f  t h e  w e t l a n d  s u r f a c e  in r e s p o n s e  t o  t h e  we i g h t  
o f  t h e  s p o i l  bank p l a c e d  upon i t  ( F i g u r e  h i ) .  Whi le  a p o r t i o n  o f  t h e  
w e t l a n d  s u r f a c e  i s  s u p p r e s s e d  by t h e  w e i g h t  o f  t h e  s p o i l ,  t h e
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E f f e c t s  o f  s p o i l  b a n k s  o n  a d j a c e n t  w e t l a n d s  t h r o u g h  t i m e ,  a  F r e s h  
M a r s h  e x a m p l e .  ( A)  U n a f f e c t e d  FM s u r f a c e .  ( B)  C r e a t i o n  o f  s p o i l  
b a n k .  ( C)  S u b s i d e n c e  o f  s p o i l  b a n k  w i t h  r e s u l t i n g  i s o s t a t i c  r i s e  o f  
a d j a c e n t  w e t l a n d s , a n d  s i l t i n g  o f f  o f  b a n k .  N o t e  c h a n g e  i n p l a n t  
c o m m u n i t i e s  t h r o u g h  t i m e  a s  r e l a t e d  t o  t o p o g r a p h y .
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i mme d i a t e l y  a d j a c e n t  s u r f a c e  may r i s e  s l i g h t l y .  T h i s  r i s e  in e l e v a t i o n  
s u p p l i e s  new and s l i g h t l y  d r i e r  h a b i t a t s  f o r  p l a n t  c o m mu ni t i e s .  T h i s  
i dea  i s  p u r e l y  s p e c u l a t i v e ,  b u t  i t  i s  p r e s e n t e d  h e r e  a s  a p o s s i b l e  
e x p l a n a t  i o n .
S i l t i n g  i s  p r o b a b l y  t h e  m a j o r  f a c t o r  i n f l u e n c i n g  p l a n t  t y p e s  in 
semi -  i mpoundment s . Su p po r t  f o r  t h i s  i dea  comes from s o i l  s ampl es  t a k e n  
on t h e  t w e n t y - f i v e  y e a r  o l d  bank in t h e  f r e s h  marsh and in t h e  a d j a c e n t  
w e t l a n d  c o m mu n i t i e s .  The s p o i l  bank and Baco p a - P l uc h e a  communi ty s o i l  
s amp l e s  were found  t o  be v e r y  s i m i l a r  t o  each  o t h e r  in t e x t u r e .  They 
c o n s i s t  o f  a s i 1t y - c l a y - 1oam and t h e y  a r e  in d i r e c t  c o n t r a s t  t o  t h e  
a d j a c e n t ,  h i g h l y  o r g a n i c  s o i l s  o f  t h e  B u l l t o n g u e  and Maidencane  marsh 
c o mmuni t i e s  (Appendix  2 ) .
Wha t eve r  t h e  c a u s e ,  p l a n t  z o n a t i o n  i s  a n o t a b l e  c h a r a c t e r i s t i c  o f  
semi -  impounded a r e a s .  B a c o p a - P l u c h e a  communi t i e s  invade  t h e  a r e a  im­
m e d i a t e l y  a d j a c e n t  t o  t h e  s p o i l  bank e d ge ,  and Bacopa ,  B u l l t o n g u e ,
M a i d e n c a n e - B u l 1 t o n g u e , and Maidencane  communi t i e s  a r e  n o t e d  a s  one  p r o ­
ce e ds  away f rom t h e  s p o i l  bank ( F i g u r e  4 8 ) .  The d i f f e r e n c e s  in s o i l  
m o i s t u r e  and s u b s t r a t e  f i r m n e s s  o f  t h e s e  communi t i e s  may be d e s c r i b e d  
q u a l i t a t i v e l y  by t h e  a b i l i t y  t o  t r a v e r s e  t h e s e  a r e a s .  For  e x ampl e ,  
Bacopa mat s  a r e  f i r m  enough t o  walk  on w i t h o u t  d i f f i c u l t y ,  b u t  B u l l ­
t o n g u e  c o mmuni t i e s  w i l l  g i v e  some unde r  f o o t ,  and Maidencane  communi­
t i e s  a r e  e x t r e m e l y  d i f f i c u l t  t o  t r a v e r s e ,  s i n c e  one  u s u a l l y  s i n k s  t o  
t h e  knees  o r  t h i g h s  w i t h  each  s t e p .
The t o t a l  impact  o f  d r e d g i n g  in t h e  one m i l e  s q u a r e  s t u d y  a r e a  
was s i g n i f i c a n t  ( Ta b l e  16) .  A f t e r  t h i r t y - t h r e e  y e a r s ,  73 p e r c e n t  o f  
t h e  o r i g i n a l  l a n d s c a p e  had been a l t e r e d .  S e v e n t y  p e r c e n t  o f  t h e
1) B a c o pa - P l u c h ea  community n e a r  bank. 2) Bacopa community in f o r e g r o u n d .
3) B u l l t o n g u e  community k)  Maidencane  communi ty;  t h e  o r i g i n a l  
f r e s h w a t e r  marsh .
Z o n a t i o n  o f  p l a n t  communi t i e s  a c r o s s  a semi - impoundment  l o c a t e d  in a f r e s h w a t e r  marsh ,  
g r a p h e d  in B u l l y  Camp Oil  f i e l d ,  SW o f  B e l l e  Amie,  L o u i s i a n a .
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Maidencane  communi ty was r e p l a c e d  by o t h e r  p l a n t  c o m m u n i t i e s ,  o r  by 
c a n a l s ,  s p o i l  b a n k s ,  and o i l  t a n k  f a c i l i t i e s .  Whi le  c a n a l s  a c c o u n t e d  
f o r  a change  o f  o n l y  13 p e r c e n t  o f  t h e  o r i g i n a l  w e t l a n d s  i n t o  open 
w a t e r ,  and s p o i l  banks  a c c o u n t e d  f o r  a change  o f  22 p e r c e n t  o f  t h e  w e t ­
l a n d s  i n t o  t e r r e s t r i a l  v e g e t a t i o n ,  semi -  impounded a r e a s  c a u s e d  38 p e r ­
c e n t  o f  t h e  a r e a  t o  be  t r a n s f o r m e d  i n t o  more " t e r r e s t r i a l "  w e t l a n d  com­
m u n i t i e s .  Thus ,  semi -  impounded a r e a s  a r e  e x t r e m e l y  i m p o r t a n t ,  s i n c e  
t h e y  b r i n g  a b o u t  more e x t e n s i v e  change s  in t h e  w e t l a n d s  t h a n  do c a n a l s  
and s p o i l  banks  combined ,  38 p e r c e n t  change  v e r s u s  13 and 22 p e r c e n t ,  
r e s p e c t i v e l y .  Using N i c h o l s '  (1961)  d a t a  on e r o s i o n  o f  l e v e e s  in 
R o c k e f e l l e r  N a t i o n a l  W i l d l i f e  Refuge ,  McGinnis  and h i s  a s s o c i a t e s  in 
1972 s u g g e s t e d  t h a t  s p o i l  t e n d s  t o  s p r e a d  o u t  o v e r  t h e  w e t l a n d s  c a u s i n g  
t o t a l  a r e a  c h a n g e s  p e r h a p s  5 t o  6 t i m e s  a s  wide  a s  t h e  c a na l  i t s e l f .  
Data f rom t h i s  semi -  impoundment  s t u d y  show c ha nge s  a p p r o x i m a t e l y  5 i  
t i me s  t h e  w i d t h  o f  t h e  o r i g i n a l l y  d r e d g e d  c a n a l ,  and t h u s  s u p p o r t  t h e s e  
e a r l i e r  p o s i t i o n s .  T h i s  f i g u r e  i s  d e r i v e d  from t h e  f a c t  t h a t  c a n a l s  
a c c o u n t  f o r  13 p e r c e n t  o f  t h e  s t u d y  a r e a ,  s p o i l  bank r i d g e s  a c c o u n t  
f o r  22 p e r c e n t ,  and semi -  impoundments  f o r  38 p e r c e n t .  The t o t a l  
a l t e r e d  l a n d s c a p e  i s  s e v e n t y - t h r e e  p e r c e n t ,  o r  5 - 6  t i m e s  13 p e r c e n t ;  
a b o u t  t i me s  t h e  s i z e  o f  t h e  c a n a l .
V e g e t a t i o n  o f  an Impoundment
The v e g e t a t i o n  o f  an impoundment  may v a r y  w i t h  t h e  l o c a t i o n  and 
s i z e  o f  t h e  impounded a r e a .  Impoundments become more a q u a t i c  t h r o u g h  
t i m e ,  u s u a l l y  s u c c e e d i n g  t o  widgeon g r a s s  o r  duckweed in s a l i n e  and 
f r e s h w a t e r  a r e a s ,  r e s p e c t i v e l y  ( Cha br e c k ,  1960 and 1962) .  Smal l  im­
poundments  may show e v i d e n c e  o f  i n f i l l i n g ,  a t  l e a s t  a l o n g  t h e  e d g e s  o f
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t h e  impoundment .  Bu t ,  w h e r ea s  e v e n t u a l  e u t r o p h i c a t  ion would  n o r m a l l y  
be e x p e c t e d  in a l a k e  s i t u a t i o n ,  t h i s  p r o b a b l y  does  n o t  happen in 
c o a s t a l  L o u i s i a n a ' s  impoundment s .  S u b s i d e n c e  and l o s s  o f  s e d i me n t  
s u p p l y  w i l l  no d oub t  r e s u l t  in a c o n t i n u o u s  a q u a t i c  h a b i t a t  t h r o u g h o u t  
t h e  l i f e  o f  t h e  impoundment .  Impounding a l s o  b l o c k s  t h e  n a t u r a l  d r a i n ­
age  f l ow.  In impoundments  l o c a t e d  in s a l i n e  and b r a c k i s h  w a t e r  m a r s h e s ,  
t h e  s a l i n i t y  o f  t h e  w a t e r  i s  r educe d  by r a i n f a l l .  In o r d e r  t o  document  
t h e  v e g e t a t i o n a l  c h a n g e s  in impoundments  due t o  b o t h  s i l t i n g  and r e ­
duced s a l i n i t y ,  an impoundment  in t h e  s a l i n e  marsh  e n v i r o n m e n t  was 
chosen  f o r  s t u d y .
The h i s t o r y  o f  f o r m a t i o n  o f  t h e  impoundment  u nde r  s t u d y  d i f f e r s  
somewhat  from t h e  t y p i c a l  c o a l e s c i n g  o f  o i 1- w e l 1- a c c e s s  c a n a l s ,  y e t  t h e  
v e g e t a t i o n a l  c h a n g e s  may be e x p e c t e d  t o  be s i m i l a r .  The impoundment  
was formed in 1967 by c o a l e s c i n g  s p o i l  banks  r e s u l t i n g  f rom t h e  c o n ­
s t r u c t i o n  o f  Pass  Fourchon Road,  d r e d g i n g  o f  Bayou L a f o u r c h e ,  and c o n ­
s t r u c t i o n  o f  a b o a t  dock  in t h e  a r e a  ( F i g u r e s  A9 and 5 0 ) .  The impound­
ment  i s  l a r g e ,  m e a s u r i n g  a p p r o x i m a t e l y  2 i  x 3 i  m i l e s  a t  i t s  w i d e s t  and 
l o n g e s t  p o i n t s .  Excep t  f o r  t h e  w a t e r  f l o w  from a t w o - f o o t  d i a m e t e r  p i p e  
l o c a t e d  a l o n g  i t s  n o r t h e r n  e d g e ,  s u r f a c e  d r a i n a g e  was b l o c k e d  in t h e  
impoundment .  R a i n f a l l  has  r e d u ce d  t h e  s a l i n i t y  o f  t h e  impoundment  t o  
o n l y  5 p a r t s  p e r  t h o u s a n d  ( D i v i s i o n  o f  E n g i n e e r i n g  R e s e a r c h ,  L o u i s i a n a  
S t a t e  U n i v e r s i t y ,  1973) ,  w h i l e  t h e  s a l i n i t y  o f  t h e  s u r r o u n d i n g  s a l i n e  
marsh i s  g r e a t e r  t h a n  20 p a r t s  p e r  t h o u s a n d  ( Cha b r e c k ,  1972) .
V i s ua l  i n t e r p r e t a t i o n  o f  1950s USDA b l a c k  and w h i t e  p h o t o g r a p h s  
and USGS t o p o g r a p h i c  maps f o r  t h e  s t u d y  s i t e  showed t h a t  i t  had c o n s i s t e d  
o f  s a l t m a r s h  g r a s s  and  w a t e r  b o d i e s  ( F i g u r e  A9, T a b l e  17) .  A f t e r
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TABLE 17
CHANGES IN THE SALINE MARSH STUDY AREA FROM 1957 TO 1973 
RESULTING FROM IMPOUNDING 
(Impounded in 1967)
1957
Squa re  
Mi 1 es
P e r ­
c e n t
1973
Squa r e  
Mi 1 es
P e r ­
c e n t
P e r c e n t
Change
S p a r t i n a  a l t e r n i f l o r a  
( S a l t m a r s h  g r a s s )
6 . 6 3 71 1 .62 18 -53
Shrubs 0 0 0.81 9 +9
G r a s s e s 0 0 0 . 8 4 9 +9
Ruppia  (Widgeon g r a s s ) 0 0 1 .96 21 +21
S a l t  F l a t 0 0 0 . 2 6 3 +3
Herbs  and Shrubs 0 0 0 . 4 4 5 +5
Mangrove 0 0 0 . 0 3 <1 + 1
S p a r t i n a  a l t .  (DEAD) 0 0 1.32 14 +14
Urban 0 0 0 . 0 5 <1 + 1
Land 6 . 6 3 71 5 . 37 58 -13
Wat e r 2.61 29 1 .91 21 -8
Aqua t i  cs 0 0 1 . 96 21 +21
T o t a l 9 . 2 4 100 9 . 2 4 100
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f o r m a t i o n  o f  t h e  impoundment ,  t h e  v e g e t a t i o n  changed d r a m a t i c a l l y .  
A n a l y s i s  o f  c o l o r  i n f r a r e d  p h o t o g r a p h s  showed t h a t  by 1973 t h e  r e d u c ­
t i o n  in w a t e r  s a l i n i t y  had d e p l e t e d  t h e  amount  o f  s a l t m a r s h  g r a s s  in 
t h e  3 . 2 h  s q u a r e  m i l e  s t u d y  a r e a  by 53 p e r c e n t  ( Ta b l e  17) .  Widgeon 
g r a s s  ( Ruppia mar? t i m a ) , a submerged a q u a t i c  which i s  u s u a l l y  found in 
s h a l l o w ,  b r a c k i s h  t o  f r e s h  w a t e r  a r e a s ,  domi na t ed  t h e  impoundment .
Some e v i d e n c e  o f  t h e  o r i g i n a l  w e t l a n d  v e g e t a t i o n  r emained in t h e  im­
poundment .  S a l t m a r s h  g r a s s ,  a l o n g  w i t h  s a l t meadow g r a s s ,  and s a l t  g r a s s  
formed a g r a s s l a n d  band a l o n g  t h e  s o u t h w e s t e r n  p o r t i o n  o f  t h e  impound­
ment ,  f r i n g i n g  t h e  widgeon g r a s s  a r e a .  Much s i l t i n g  i n t o  t h e  impound­
ment  had o c c u r r e d  a l o n g  i t s  s o u t h w e s t e r n  p o r t i o n  due t o  t h e  l a r g e  
amount  o f  d r e d g e  m a t e r i a l  t a k e n  f rom Bayou L a f o u r c h e  and p i l e d  a l ong  
t h e  Ba y o u ' s  e a s t e r n  bank.  P l a n t  z o n a t i o n  has  s u b s e q u e n t l y  o c c u r r e d  on 
t h e  s i l t e d  a r e a .  P r o c e e d i n g  f rom t h e  Bayou i n t o  t h e  impoundment  t h e  
v e g e t a t i o n  c ha nge s  from s h r u b s ,  t o  o c c a s i o n a l  s a l t  f l a t s ,  t o  an he rb  
- s h r u b  communi ty ,  t o  g r a s s e s ,  and f i n a l l y  t o  widgeon g r a s s .  N o t a b l e  
component s  o f  t h e  h e r b - s h r u b  communi ty were  g o l d e n r o d ,  bushy b e a r d g r a s s ,  
and c a t t a i l s  a l l  o f  which  a r e  f r e s h ,  t e r r e s t r i a l  p l a n t s .  Thus ,  due t o  
d r e d g i n g  a c t i v i t i e s  and t h e  c o a l e s c i n g  o f  s p o i l  b a n k s ,  t h e  o r i g i n a l  
w e t l a n d  v e g e t a t i o n  has  changed c o m p l e t e l y  from wet  s a l i n e  component s  
t o  m o s t l y  wet  and p a r t i a l l y  d r y ,  f r e s h  componen t s .  One mi gh t  e x p e c t  
t h a t  a s  s u b s i d e n c e  o c c u r s  t h e  v e g e t a t i o n  o f  t h i s  impounded a r e a  w i l l  
c o n t i n u e  t o  s u c c e e d  toward  a t o t a l l y  a q u a t i c  h a b i t a t .
O u t s i d e  t h e  impoundment ,  t h e  s u r r o u n d i n g  w e t l a n d  v e g e t a t i o n  may 
be a f f e c t e d  by impeded d r a i n a g e ,  p o s s i b l y  b r i n g i n g  a b o u t  changes  in 
t h o s e  p l a n t  c o m m u n i t i e s .  The dead s a l t m a r s h  g r a s s  l o c a t e d  in t h e  n o r t h -
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w e s t  p o r t i o n  o f  t h e  s t u d y  a r e a  was n o t  c a u s ed  by t h e  impoundment  under  
c o n s i d e r a t i o n ,  b u t  was a p a r t  o f  a n o t h e r  r e c e n t l y  impounded a r e a .  The 
d y i ng  g r a s s  may r e p r e s e n t  t h e  i n i t i a l  s t a g e  o f  v e g e t a t i o n a l  change  in 
a s a l t w a t e r  impoundment  b r o u g h t  on by p r o l o n g e d  f l o o d i n g  and r educe d  
s a 1 i n i t  i e s .
Summary
The i n a d v e r t e n t  c o a l e s c i n g  o f  s p o i l  banks  has  p r oduc e d  numerous 
impoundments  and semi -  impoundment s . S p a t i a l l y ,  t h e y  a r e  e x t e n s i v e  o f t e n  
c o v e r i n g  1/2  t o  3 A  o f  a m a jo r  o i l  f i e l d  s i t e .  Changes  in w e t l a n d  v e g e ­
t a t i o n  have been toward  more " t e r r e s t r i a l "  w e t l a n d  p l a n t  t y p e s  in semi 
- impoundment s  and t oward  more " a q u a t i c "  w e t l a n d  p l a n t  t y p e s  in r e c e n t l y  
formed impoundments .
C o n c l u s i o n s  and D i s c u s s i o n
P l a n t  b i o g e o g r a p h i c a l  a n a l y s i s  o f  s p o i l  bank  h a b i t a t s  in t h e  
Bayou L a f o u r c h e  d e l t a  s u p p o r t  t h e  h y p o t h e s i s  t h a t  ma n- i nduc e d  d i v e r s i ­
f i c a t i o n  o f  w e t l a n d  e n v i r o n m e n t s  r e s u l t s  p r e d o m i n a n t l y  in a p l a n t  s u c ­
c e s s i o n  in d i s t u r b e d  a r e a s  l e a d i n g  u l t i m a t e l y  t o  t e r r e s t r i a l  f o r e s t  
c l i m a x  v e g e t a t i o n .  The h u m a n - a l t e r e d  l a n d s c a p e  c o n s i s t s  o f  c a n a l s ,  
s p o i l  bank r i d g e s ,  impoundment s ,  and s em i - impoundment s , which r e p l a c e d  
t h e  homogeneous ,  p r i s t i n e  w e t l a n d  s i t e s .  The p r e d o mi n a n t  b i o g e o g r a p h -  
i c a l  c h a n g e , o c c u r r i n g  on s p o i l  bank  r i d g e s ,  was t h e  a l t e r a t i o n  o f  t h e  
w e t l a n d  e n v i r o n m e n t s  i n t o  t e r r e s t r i a l  e n v i r o n m e n t s ,  and more s p e c i f ­
i c a l l y  i n t o  b o t t o m l a n d  hardwood f o r e s t s .  Semi -  impoundments  became 
more t e r r e s t r i a l ,  w h i l e  impoundments  became more a q u a t i c .  D e t a i l s  o f  
t h e s e  v e g e t a t i o n a l  c h a n g e s  a r e  t h e  f o l l o w i n g :
m
S po i l  Bank Ridge V e g e t a t i o n
1. S po i l  bank s p e c i e s  c o m p o s i t i o n  c o n t r a s t e d  s h a r p l y  w i t h  w e t l a n d
s p e c i e s .  A f t e r  t h i r t y  y e a r s  o f  p l a n t  s u c c e s s i o n ,  71-81 p e r c e n t  o f  t h e  
s p o i l  bank p l a n t s  we re  t e r r e s t r i a l  in n a t u r e .
2.  S po i l  bank p l a n t  l i f e  forms a l s o  c o n t r a s t e d  w i t h  w e t l a n d  l i f e  
f o rms .  The p r ed o mi na n c e  o f  a q u a t i c  g r a s s e s  in t h e  ma r s hes  and a q u a t i c  
t r e e s  in t h e  f r e s h  swamp changed t o  t e r r e s t r i a l  h e r b s ,  s h r u b s ,  and t r e e s  
on t h e  s p o i l  ba n k s .  A l s o ,  v e g e t a t i o n  l a y e r i n g  became more complex on 
t h e  banks  a s  t h e y  m a t u r ed  in ag e .
3. I nvade r  s p e c i e s  on s p o i l  banks  c o n s i s t e d  o f  p i o n e e r s ,  weeds ,  
and e x o t i c s .  In g e n e r a l ,  t h e s e  p l a n t s  we re  t e r r e s t r i a l ,  w i t h  w i n d -  o r  
b i r d - d i s p e r s e d  s e e d s .  I n i t i a l  c o l o n i z a t i o n  o f  most  s p o i l  banks  was 
p r i m a r i l y  by w i n d - b o r n e  s e e d s .  L a t e r  in t h e  s u c c e s s i o n a l  s e r e ,  s h r u b s  
such  as  s i l v e r l i n g  (B a c c h a r i  s ) p r o v i d e d  r o o s t i n g  s i t e s  f o r  b i r d s  who 
b r o u g h t  s e e d s  o f  f 1e s h y - f r u i t e d  p l a n t s  such  a s  e l d e r b e r r y  and h a c k b e r r y .  
I m p o r t a n t  a g g r e s s i v e  weeds were  ragweed and pokeweed,  w h i l e  i m p o r t a n t  
e x o t i c s  were  l a n t a n a ,  c h i n a b e r r y ,  C h i n e se  t a l l o w  t r e e ,  and m u l b e r r y .
A. Shannon-Wiener  Index o f  D i v e r s i t y  v a l u e s  showed t h a t  s p o i l  
bank v e g e t a t i o n  was more d i v e r s e  t h a n  w e t l a n d  v e g e t a t i o n ,  and in g e n ­
e r a l ,  d i v e r s i t y  i n c r e a s e d  on t h e  banks  w i t h  i n c r e a s i n g  a g e .  Not o n l y  
d i d  t h e  banks  c o n t a i n  more p l a n t  s p e c i e s  t ha n  t h e  w e t l a n d  s i t e s ,  bu t  
t h e  s p e c i e s  were  more e v e n l y  d i s t r i b u t e d .
5.  Bray and C u r t i s 1 Index o f  S i m i l a r i t y  Va l ues  and t h e  Community 
O r d i n a t i o n  A n a l y s i s  p roved  t h a t  s p o i l  banks  l o c a t e d  in d i f f e r e n t  w e t ­
l a n d  l o c a l i t i e s  a r e  s u c c e e d i n g  toward  a s i m i l a r  t y p e  o f  v e g e t a t i o n ,  
namely ,  a b o t t o m l a n d  hardwood f o r e s t .  The r a t e  o f  s u c c e s s i o n  i s
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f a s t e s t  on s p o i l  banks  in t h e  f r e s h  swamp e n v i r o n m e n t  and s l o w e s t  on 
s p o i l  banks  in t h e  s a l i n e  marsh .  A b o t t o m l a n d  hardwood f o r e s t ,  s i m i ­
l a r  t o  t h e  150 y e a r  o l d  s i t e  s t u d i e d ,  may be o b t a i n e d  w i t h i n  a ma x i ­
mum o f  78 and 1552 y e a r s ,  r e s p e c t i v e l y ,  in t h e s e  w e t l a n d  e n v i r o n m e n t s .  
S in ce  S h e l f o r d  (1963)  a l s o  has e s t i m a t e d  normal  f l o o d p l a i n  s u c c e s s i o n  
t o  a b o t t o m l a n d  hardwood f o r e s t  t o  t a k e  a p p r o x i m a t e l y  160 t o  250 y e a r s ,  
i t  a p p e a r s  t h a t  s u c c e s s i o n  has  been a c c e l e r a t e d  in t h e  f r e s h  swamp by 
a t  l e a s t  a f a c t o r  o f  two.  The i m p l i c a t i o n  i s  t h a t  human i n t e r v e n t i o n  
has  b ro u g h t  a b o u t  t h i s  r a p i d  t r a n s i t i o n .
Impoundment  and Semi - impoundment  V e g e t a t i o n
1. When s p o i l  banks  c o a l e s c e  o r  p a r t i a l l y  c o a l e s c e ,  impound­
ments  and semi -  impoundments  a r e  formed.  Thes e  h a b i t a t s  a l s o  be i ng  
a bo u t  change s  in t h e  w e t l a n d  v e g e t a t i o n .  In o i l  f i e l d s  o f  h i gh  c a na l  
d e n s i t y ,  such as  found  a l o n g  Bayou L a f o u r c h e ,  o n e - h a l f  t o  t h r e e  
- q u a r t e r s  o f  a s i t e  may be a l t e r e d  by t h e s e  h a b i t a t s ,  e x c l u s i v e  o f  
t h e  c a n a l s  and s p o i l  bank r i d g e s  t h e m s e l v e s .  Semi- impoundments  a r e
5 t i me s  more s p a t i a l l y  e x t e n s i v e  t h a n  impoundment s .  The t o t a l  w e t l a n d  
a l t e r a t i o n  by a l l  s p o i l  bank h a b i t a t s  was found t o  be 5i  t i me s  t h e  
w i d t h  o f  t h e  o r i g i n a l l y  d r e d g e d  c a n a l .
2.  Whi l e  t h e s e  h a b i t a t s  v a r y  in s i z e ,  semi - impoundments  a r e  u s u ­
a l l y  l a r g e r  t h a n  impoundments .  Semi - impoundments  r ange  f rom a few 
hundr ed  f e e t  t o  a c o u p l e  m i l e s  in l e n g t h ,  w h i l e  impoundments  a r e  u s u ­
a l l y  n o t  more t h a n  o n e - h a l f  m i l e  in l e n g t h .  The a r e a s  a f f e c t e d  may 
r ange  f rom 2500 t o  200 a c r e s ,  r e s p e c t i v e l y .
3.  In s emi - impoundment  a r e a s  more w a t e r  s u r f a c e  i s  c r e a t e d  t ha n  
had i n i t i a l l y  e x i s t e d  due t o  c a na l  d r e d g i n g ,  b u t  o v e r a l l  t h e  g r e a t e s t
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impact  o c c u r s  w i t h  t h e  r e ma i n i n g  v e g e t a t i o n  which change s  f rom a q u a t i c  
w e t l a n d  s p e c i e s  t o  more " t e r r e s t r i a l 11 w e t l a n d  s p e c i e s .  A z o n a t i o n  from 
dry  t o  wet  h a b i t a t s ,  w i t h  c o r r e s p o n d i n g  p l a n t  s p e c i e s  d e v e l o p s  a c r o s s  
t h e  s e mi - impoundment  f rom t h e  edge  o f  t h e  s p o i l  bank ou t wa r d  i n t o  t he  
s u r r o u n d i n g  w e t l a n d  e n v i r o n m e n t .  Impoundments become more a q u a t i c  in 
n a t u r e  b e c a u s e  o f  t h e  p r e c i p i t a t i o n  which c o l l e c t s  in t h e  s i t e .  Be­
c a u s e  o f  s u b s i d e n c e  in t h e  a r e a  t h i s  c o n d i t i o n  w i l l  p r o b a b l y  remain 
t h r o u g h o u t  t h e  l i f e  o f  t h e  impoundment .  In b r a c k i s h  and s a l i n e  marsh 
e n v i r o n m e n t s  t h e  r e d u c t i o n  in w ^ t e r  s a l i n i t y  v i a  r a i n f a l l  b r i n g s  a b ou t  
a r a p i d  t r a n s f o r m a t i o n  o f  t h e  v e g e t a t i o n  s p e c i e s .
D i s c u s s  ion
B a s i c a l l y ,  t h e  p r e d o m i n a n t  t y p e  o f  ma n- i nduc e d  change  o c c u r r i n g  
in t h e  Bayou L a f o u r c h e  d e l t a  i s  one  o f  homogeneous ,  p r i s t i n e  w e t l a n d s  
i n t o  d i v e r s i f i e d ,  t e r r e s t r i a l  l a n d s c a p e s .  The r a t e  o f  change  i s  f a s t e r  
tha n  n o r m a l l y  e x p e c t e d ,  and t h e  e x t e n t  o f  change  i s  enormous .  S i n ce  
1938 when o i l  and n a t u r a l  gas  e x p l o r a t i o n  began in t h e  Bayou L a f o u r c h e  
d e l t a ,  o v e r  4000 m i l e s ,  a p p r o x i m a t e l y  36 , 00 0  a c r e s ,  o f  o i 1- w e l 1- a c c e s s  
c a n a l s  have been d r ed ge d  ( G a g l i a n o  e t  a l . ,  1973) .  T h i s  i s  an a v e r a g e  
r a t e  o f  1 , 029  a c r e s  p e r  y e a r .  In b r i n g i n g  t h i s  number up t o  d a t e ,  f o r  
1978,  a p p r o x i m a t e l y  4 1 , 0 0 0  a c r e s  o f  o i 1- w e l 1- a c c e s s  c a n a l s  have  been 
d r e d g e d .  S i n c e  t h e  t o t a l  a l t e r a t i o n  o f  t h e  w e t l a n d s  by s p o i l  bank 
h a b i t a t s  was found t o  be 5 i  t i me s  t h e  w i d t h  o f  t h e  o r i g i n a l l y  d r e d g e d  
c a n a l ,  a p p r o x i m a t e l y  2 26 , 00 0  a c r e s  o f  w e t l a n d s  have  been a l t e r e d  t o  
s p o i l  bank h a b i t a t s ,  which i s  more w e t l a n d  a c r e a g e  t ha n  c o n t a i n e d  in 
a l l  t h e  s t a t e s  o f  D e l aw a r e ,  C o n n e c t i c u t ,  Rhode I s l a n d ,  and New Hamp­
s h i r e .  For  t h e  e n t i r e  L o u i s i a n a  c o a s t a l  zone  t h i s  f i g u r e  may p r o b a b l y
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be s a f e l y  d o u b l e d .  The number  o f  s p o i l  bank h a b i t a t s  e x i s t i n g  in 
c o a s t a l  L o u i s i a n a  t h e r e f o r e  i s  s t a g g e r i n g .
Nowhere in t h e  U n i t e d  S t a t e s  does  such  an a b u n d a n t  maze o f  s p o i l  
bank h a b i t a t s  e x i s t .  On t h e  a v e r a g e ,  one  hundred  m i l e s  o f  o i l - w e l l  
- a c c e s s  c a n a l s  have  been d r e d g e d  each  y e a r  in c o a s t a l  L o u i s i a n a .  Maxi­
mum d r e d g i n g  t ook  p l a c e  in 1962-19^3» and a t  t h a t  t i me  d r e d g i n g  a c t i v i ­
t i e s  more t h a n  d ou b l e d  t h e  annua l  a v e r a g e  v a l u e  (McGinnis  e t  a l . ,  1972) .  
S in ce  t h e  1960s t h e  number o f  w e l l s  c o m p l e t e d  has  d r oppe d  c o n s i d e r a b l y ,  
f rom 1400 t o  700,  b e c a u s e  mos t  l a r g e  o i l  f i e l d s  have  a l r e a d y  been e x ­
p l o i t e d  (Bybee,  1973) .  T h i s  d e c r e a s e  in d r i l l i n g  a c t i v i t i e s ,  concomi ­
t a n t  w i t h  p a s s a g e  o f  t h e  n a t i o n a l  C o a s t a l  Zone Management  Act  o f  1972,  
which  has  b r o u g h t  w i t h  i t  t h e  a w a r e n e s s  o f  a need f o r  s t r i n g e n t  d r e d g ­
ing r e g u l a t i o n s  in w e t l a n d s ,  means a d e c l i n e  in t h e  number o f  f u t u r e  
s p o i l  bank h a b i t a t s .  S t i l l  t h e  q u e s t i o n  a r i s e s  r e g a r d i n g  t h e  u s e f u l ­
n e s s  o f  t h e s e  e x i s t i n g  d i s t u r b e d  h a b i t a t s .  I t  i s  s u r p r i s i n g  t h a t  t h e s e  
man-made f e a t u r e s  which  a r e  so a b u n d a n t  on t h e  l a n d s c a p e  have r e c e i v e d  
v e r y  l i t t l e  a t t e n t i o n .
Recen t  f e d e r a l  and s t a t e  c o a s t a l  zone  management  a c t i v i t i e s  have 
made a l l  o f  us aware  o f  t h e  l i m i t e d  s p a c e  and co mp e t i n g  u s e s  o f  t h e  
c o a s t a l  zone .  We now r e a l i z e  t h e  need t o  i n v e n t o r y  and e v a l u a t e  t h e  
component s  o f  t h e  c o a s t a l  zone  and t o  e s t a b l i s h  p r i o r i t i e s  o f  u s e s  
w i t h i n  t h i s  a r e a  in o r d e r  t o  be a b l e  t o  make d e c i s i o n - m a k i n g  p o l i c i e s  
r e g a r d i n g  i t s  management .  Be ca us e  o f  t h e  l a r g e  demands now b e i ng  p u t  
on t h e  c o a s t a l  z o n e ,  we c a n n o t  a f f o r d  t o  o v e r l o o k  any c o a s t a l  f e a t u r e ,  
w h e t h e r  n a t u r a l  o r  a r t i f i c i a l ,  which t h r o u g h  a n a l y s i s  mi gh t  p r o v e  a d v a n ­
t a g e o u s .  A c l o s e r  l ook  a t  t h e s e  " w a s t e l a n d s , "  v i e wi n g  them i n s t e a d  as  
p o t e n t i a l ,  man-made,  c o a s t a l  r e s o u r c e s ,  w i l l  now be t u r n e d  t o .
CHAPTER FOUR
RESOURCE ASSESSMENT OF SPOIL BANK HABITATS:
MANAGEMENT SUGGESTIONS 
Al t h o u g h  s p o i l  bank  h a b i t a t s  h i s t o r i c a l l y  have  been c o n s i d e r e d  
w a s t e l a n d s ,  v a r i o u s  s t a t e  and f e d e r a l  a g e n c i e s  have  begun t o  show i n ­
t e r e s t  in t h e  use  o f  t h e s e  a r e a s .  For  i n s t a n c e ,  in 1973,  t h e  Corps o f  
E n g i n e e r s  began a f i v e  y e a r  s t u d y  o f  a l l  a s p e c t s  o f  d r e d g i n g  a l o n g  t he  
U n i t e d  S t a t e s '  c o a s t  (U.S.  Army Corps o f  E n g i n e e r s ,  1977)-  The t e n t a ­
t i v e  c o n c l u s i o n s  from t h e  r e s e a r c h  f o r  t h i s  s t u d y  i n d i c a t e  t h a t  e x i s t i n g  
s p o i l  bank h a b i t a t s  have  many p o t e n t i a l l y  b e n e f i c i a l  u s e s ,  and t h a t  t he y  
s ho u l d  be r e g a r d e d  n o t  as  w a s t e l a n d s ,  b u t  as  a c o a s t a l  r e s o u r c e .  The 
f o l l o w i n g  r e s o u r c e  a s s e s s m e n t  o f  s p o i l  bank h a b i t a t s  f o c u s e s  i n i t i a l l y  
on t h e  p o t e n t i a l  u t i l i z a t i o n  o f  t h e s e  f e a t u r e s .  S e c o n d l y ,  a r emote  
s e n s i n g  t e c h n i q u e  which  may p r o v e  h e l p f u l  f o r  m o n i t o r i n g  s p o i l  bank 
h a b i t a t s  w i l l  be d i s c u s s e d .  T o g e t h e r ,  i t  i s  hoped t h e s e  a n a l y s e s  w i l l  
l e a d  t o  t h e  r e a l i z a t i o n  t h a t  e x i s t i n g  s p o i l  bank h a b i t a t s  s h o u l d  be 
managed,  and  managed w i s e l y ,  i n s t e a d  o f  i g n o r e d .
U t i l i z a t i o n  o f  S p o i l  Bank H a b i t a t s  
T h e r e  a r e  e s s e n t i a l l y  f o u r  d i s t i n c t  h a b i t a t s  c r e a t e d  by t he  d r e d g ­
ing o f  o i 1- w e l 1- a c c e s s  c a n a l s .  These  a r e  (1) t h e  e l e v a t e d ,  t e r r e s t r i a l  
p l a n t - c o v e r e d  s p o i l  bank r i d g e s ,  (2) t h e  w a t e r - b a s e d  c a n a l s ,  (3) t h e  
w a t e r - c o v e r e d  impoundment s ,  and (k)  t h e  g e n t l y  e l e v a t e d  s l o p e s  o f  t he  
s emi - i mpoundmen t s .  In g e n e r a l ,  f rom t h e  r e s u l t s  o f  t h i s  s t u d y ,  we can
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a t t e m p t  t o  e s t i m a t e  t h e  a c r e a g e  o f  each  h a b i t a t  w i t h i n  t h e  s t u d y  a r e a .
We a l r e a d y  know t h a t  a p p r o x i m a t e l y  41 , 000  a c r e s  o f  d r e d g e d  c a n a l s  have  
r e s u l t e d  in some 2 2 6 , 00 0  a c r e s  o f  s p o i l  bank h a b i t a t s  ( 41 , 0 0 0  x 5 i ) •
S po i l  bank r i d g e s  a r e  a p p r o x i m a t e l y  2 . 8 6  t i me s  w i d e r  t h a n  c a n a l s  (200 f t .  
vs 70 f t . ) .  T h e r e f o r e ,  s p o i l  bank r i d g e s  c o m p r i s e  118 , 000  a c r e s  ( 2 . 8 6  x
4 1 . 00 0  a c r e s ) .  The r em a i n i n g  67 , 00 0  a c r e s  a r e  made up o f  impoundments  
and semi -  i mpoundment s . Acc o r d i n g  t o  t h e  L e e v i l l e  s t u d y ,  s e mi - impound- 
ment s  a r e  a b o u t  5 t i me s  more e x t e n s i v e  t ha n  impoundments .  T h e r e f o r e ,
56 . 00 0  a c r e s  a r e  semi -  impoundments  and o n l y  11 , 000  a c r e s  a r e  impound­
me n t s .  Combined,  t h e s e  h a b i t a t s  c o v e r  a p p r o x i m a t e l y  10 p e r c e n t  o f  t h e  
2 . 4  m i l l i o n  a c r e  Bayou L a f o u r c h e  d e l t a i c  l a n d s c a p e .
Each o f  t h e s e  s p o i l  bank h a b i t a t s  has  numerous p o s s i b l e  b e n e f i c i a l  
u s e s .  Some o f  t h e  more e c o n o m i c a l l y  p r o m i s i n g  u s e s  o f  s p o i l  bank h a b i ­
t a t s  i n c l u d e  s i t e s  f o r  r e c r e a t i o n ,  t i m b e r  p r o d u c t i o n ,  a q u a c u l t u r e ,  w a s t e  
a s s i m i l a t i o n ,  and e n e r g y  p r o d u c t i o n  f rom growing p l a n t s  whose b i omass  
may be c o n v e r t e d  i n t o  me thane  gas  o r  me thanol  ( Ta b l e  18) .
R e c r e a t  ion
R e c r e a t i o n  i s  one  o f  t h e  l a r g e s t  and f a s t e s t  g rowing u s e s  o f  t h e  
U n i t e d  S t a t e s '  c o a s t a l  zone  (Ketchum,  1972) .  Acc o r d i n g  t o  t h e  U n i t e d  
S t a t e s '  O u t doo r  R e c r e a t i o n  R e s ou r ce s  Review Commission s t u d y  o f  1960,
44 p e r c e n t  o f  t h o s e  Amer i cans  engage d  in o u t d o o r  r e c r e a t i o n  p r e f e r r e d  
w a t e r b a s e d  a c t i v i t i e s  o v e r  a l l  o t h e r s  ( D i t t o n ,  1971) .  L e i s u r e  t i me  
a l o n g  t h e  c o a s t ,  o r  c o a s t a l  r e c r e a t i o n ,  i s  s p e n t  b o t h  in a c t i v e  a c t i v ­
i t i e s ,  such as  swimming and b o a t i n g  and in p a s s i v e  a c t i v i t i e s ,  such  as  
w i l d l i f e  o b s e r v a t i o n  o r  s i mp l y  a d m i r i n g  t h e  s e a s c a p e .  I t  s h o u l d  be 
n o t e d  t h a t  mos t  m a j o r  u rban  a r e a s  o f  t h e  U n i t e d  S t a t e s  a r e  l o c a t e d
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TABLE 18
POTENTIAL USES OF SPOIL BANK HABITATS
Hab i t a t s
+ J
P o t e n t i a l  Uses
“O
"O
CD“O CL
O CC 
CL 
CO
E —CL
o CO
R e c r e a t  i on
R e s i d e n t i a l  and I n d u s t r i a l  
Development
A g r i c u l t u r e  and H o r t i c u l t u r e
Timber  and P ap e r  P r o d u c t i o n
Methane Gas P r o d u c t i o n
Waste  A s s i m i l a t i o n
A q u a c u l t u r e
W i l d l i f e  and Game Management  
R e s ea r c h  and E d u c a t i o n  
Wi 1d e r n e s s - C o n s e r v a t i o n  
L a i s s e z - f a i r e  o r  Non-use
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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w i t h i n  t h e  c o a s t a l  z o n e ,  and o v e r  f i f t y  p e r c e n t  o f  t h e  n a t i o n ' s  p o p u l a ­
t i o n  l i v e s  w i t h i n  f i f t y  m i l e s  o f  t h e  c o a s t  (Ketchum,  1972) .  Thus ,  w i t h  
more p e o p l e  drawn t o  t h e  c o a s t  each  y e a r ,  r e c r e a t i o n  has  become a ma j o r  
economic  f o r c e  in c o a s t a l  zone  management .
L o u i s i a n a  i s  e x p e r i e n c i n g  t h e  same g e n e r a l  t r e n d s  a l o n g  i t s  c o a s t  
a s  c h a r a c t e r i z e  t h e  n a t i o n  as  a who l e .  The s t a t e ' s  p o p u l a t i o n  o f  a l mo s t  
f o u r  m i l l i o n  p e o p l e  i s  i n c r e a s i n g  r a p i d l y ,  e s p e c i a l l y  in i t s  c o a s t a l  
u rban  a r e a s ,  and i t  i s  e s t i m a t e d  t h a t  by t h e  y e a r  1985,  69 p e r c e n t  o f  
t h e  s t a t e ' s  p o p u l a t i o n  w i l l  l i v e  in t h e  c o a s t a l  zone  (U.S.  Bureau o f  
t h e  Cens us ,  1950-1970 ;  L o u i s i a n a  A d v i s o r y  Commission on Co as t a l  and Mar­
i ne  R e s ou r ce s  [LACCMR],1973) .  Th e r e  c u r r e n t l y  i s  a s h o r t a g e  o f  a d e q u a t e  
r e c r e a t i o n a l  f a c i l i t i e s  in t h e  s t a t e ,  and w i t h  more l e i s u r e  t i m e ,  l o n g e r  
v a c a t i o n s ,  and s h o r t e r  work weeks L o u i s i a n a n s  w i l l  be demanding more 
c o a s t a l  r e c r e a t i o n  s i t e s  f o r  h u n t i n g ,  f i s h i n g ,  and camping ( L o u i s i a n a  
S t a t e  Pa rks  and R e c r e a t i o n  Commiss ion,  1971) -  F u r t h e r ,  t h e  " S p o r t s m e n ' s  
P a r a d i s e "  s t a t e  draws l a r g e  numbers  o f  o u t - o f - s t a t e  t o u r i s t s ;  in 1971,
14 m i l l i o n  t o u r i s t s  s p e n t  $420 m i l l i o n  in t h e  s t a t e  ( L o u i s i a n a  Tour i sm,
1971) .
The g r e a t e s t  l i m i t i n g  f a c t o r s  f o r  r e c r e a t i o n  in t h e  Un i t e d  S t a t e s '  
c o a s t a l  a r e a s  a r e  s p a c e  and a c c e s s  t o  t h e  c o a s t l i n e .  Only 6 p e r c e n t  
(1209 m i l e s )  o f  t h e  t o t a l  U n i t e d  S t a t e s '  c o a s t l i n e  i s  p u b l i c a l l y  owned,  
and o n e - h a l f  o f  t h a t  i s  d e s i g n a t e d  f o r  m i l i t a r y  use  (Ketchum,  1972;  Duc- 
s i k ,  1974) .  T h e r e f o r e ,  o n l y  3 p e r c e n t  o f  t h e  c o a s t l i n e  i s  p u b l i c a l l y  
owned,  and p o t e n t i a l l y  a r e c r e a t i o n a l  a r e a .  Al l owi ng  150 s q u a r e  f e e t  
o f  " b e a c h "  p e r  p e r s o n ,  t h i s  a r e a  would  accommodate o n l y  21 m i l l i o n  p e o p l e  
o r  a b o u t  o n e - t e n t h  o f  t h e  Un i t e d  S t a t e s '  p o p u l a t i o n  (New England Mar ine
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Re s o u r c e s  I n f o r m a t i o n  Program,  1969)-
In some c a s e s ,  c o a s t a l  i s l a n d s  a r e  p u b l i c a l l y  owned,  b u t  no p u b l i c  
a c c e s s  v i a  b r i d g e s  o r  commerc i a l  r e n t a l  b o a t s  i s  a v a i l a b l e .  Thus ,  t h e  
a c t u a l  p u b l i c  use o f  t h e s e  l a n d s  i s  g r e a t l y  r e d u c e d .  O f t e n ,  where  a c c e s s  
i s  p r o v i d e d ,  t h e s e  a r e a s  become v e r y  h e a v i l y  o v e r c r o w d e d ,  i n d i c a t i n g  t h e  
need f o r  a d d i t i o n a l  s p a c e  f o r  c o a s t a l  r e c r e a t i o n  s i t e s .  Some s t a t e s  such 
as  t h o s e  a r o u n d  t h e  G r ea t  Lake s ,  have  t r i e d  t o  meet  t h e  demand f o r  a d d i ­
t i o n a l  r e c r e a t i o n  s p a c e  by b u i l d i n g  a r t i f i c i a l  i s l a n d s  and embayments  
i n t o  t h e  l a k e s  t h u s  i n c r e a s i n g  l ake  f r o n t a g e .  T h i s  e f f o r t  has  been 
s t r o n g e s t  in a r e a s  n e a r  t h e  urban  poor  where  t r a v e l  c o s t  o r  d i s t a n c e  t o  
r e c r e a t i o n  s i t e s  may be a n o t h e r  s i g n i f i c a n t  f a c t o r  l i m i t i n g  t h e i r  u s e .
Spo i l  bank h a b i t a t s  may s u p p l y  t h e  needed  s p a c e  and e a s y  a c c e s s  f o r  
l e i s u r e  t i me  a c t i v i t i e s  in c o a s t a l  L o u i s i a n a ,  d r awing  v a c a t i o n e r s  f rom 
New O r l e a n s  and Baton Rouge,  as  we l l  a s  f rom o u t - o f - s t a t e .  The L o u i s i a n a  
S t a t e  Pa r ks  and R e c r e a t i o n  Commission (1971)  has  a l r e a d y  s u g g e s t e d  t h e  
use  o f  f l o o d  p r o t e c t i o n  l e v e e s  f o r  r e c r e a t i o n .  A l t hough  s m a l l e r  in s i z e ,  
s p o i l  banks  a r e  a n a l o g o u s  s i t e s .  The c a n a l s  p r o v i d e  e a s y  p u b l i c  a c c e s s  
i n t o  o t h e r w i s e  p r i v a t e  and o f t e n  p h y s i c a l l y  i n a c c e s s i b l e  w e t l a n d  a r e a s .  
These  c a n a l s  may be used  f o r  b o a t i n g ,  f i s h i n g ,  w a t e r  s k i i n g ,  and swim­
ming.  S po i l  bank r i d g e s ,  on t h e  o t h e r  hand ,  c o u l d  p r o v i d e  a whole  r ange  
o f  r e c r e a t i o n a l  a c t i v i t i e s .  For  e xampl e ,  f o r e s t e d  banks  would make s u i t ­
a b l e  f i s h i n g ,  h u n t i n g  and r e c r e a t i o n a l  c a m p s i t e s  f o r  t e n t  u se  o r  c o n ­
s t r u c t i o n  o f  s e m i - p e r m a n e n t  c o t t a g e s .
Weekend camping i n c r e a s e d  by 953 p e r c e n t  in 1971 in L o u i s i a n a  
( L o u i s i a n a  S t a t e  P a r ks  and R e c r e a t i o n  Commiss ion,  1971)-  I t  i s  t h e  f a s t ­
e s t  growing  r e c r e a t i o n a l  a c t i v i t y  in t h e  s t a t e ,  and t h e  need f o r  camping
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a c r e a g e  in t h e  s t a t e  i s  c r i t i c a l .  Spo i l  bank r i d g e s  c ou l d  p r o v i d e  t h i s  
a c r e a g e  a s  w e l l  as  t h e  p ea c e  and s e r e n i t y  away from t h e  e x i s t i n g  o v e r ­
c rowded ,  p u b l i c  camping s i t e s .
Because  s p o i l  banks  j u t  o u t  i n t o  w e t l a n d s ,  t h e y  would a l s o  make 
i d e a l  w e t l a n d  i n t e r p r e t a t i o n  s i t e s .  Water fowl  come t o  w e t l a n d s ,  and 
impounded and semi -  impounded a r e a s  t o  f eed  and b r e e d ;  w h i l e  s p o i l  bank 
r i d g e s  a r e  used by p e r c h i n g  b i r d s  and f o r  r o o s t i n g  s i t e s  (Mabie,  1975b; 
P a r n e l l  and S o o t s ,  197*0.  T r a i l s  c u t  t h r o u g h  t h e  banks  c ou l d  l e ad  t o  
b o a r dwa l k s  o u t  o v e r  t h e  w e t l a n d s .  N a t u r e  s i g n s  a l o n g  t h e  boa r dwa l k  
would d e s c r i b e  t h e  u n i q u e  p h y s i c a l  and b i o t i c  f e a t u r e s  o f  t h e  a r e a .  P i c ­
n i c k i n g  and h i k i n g  c o u l d  be combined w i t h  b i r d - w a t c h i n g ,  s i n c e  b o t h  w e t ­
l a n d s  and s p o i l  bank h a b i t a t s  a r e  p r ime  b i r d - w a t c h i n g  a r e a s .  Towers o r  
b l i n d s  a l o n g  t h e  s p o i l  bank r i d g e s  o r  on t h e  bo a r dw a l k s  would f a c i l i t a t e  
t h  i s a c t  i vi  t y .
O t h e r  a c t i v i t i e s  on t h e s e  r i d g e s  mi gh t  i n c l u d e  h o r s e b a c k  r i d i n g  
and mot o r  b i k i n g  o r  b i c y c l i n g .  E i t h e r  v e g e t a t i v e l y  young o r  o l d  r i d g e s  
c ou l d  be used f o r  t h e s e  a c t i v i t i e s ;  however ,  b i k i n g  would r e q u i r e  t h e  
c u t t i n g  and m a i n t e n a n c e  o f  t r a i l s  a t  a g r e a t e r  e x p e n s e .  The p o s s i b i l i ­
t i e s  f o r  r e c r e a t i o n  use  o f  s p o i l  bank r i d g e s  a r e  e n d l e s s .  The banks  a r e  
f i r m  enough t o  s u p p o r t  v e h i c u l a r  t r a f f i c  and smal l  r a i s e d  c o t t a g e s .
Most t r a n s p o r t a t i o n  t o  t h e s e  r e c r e a t i o n  s i t e s ,  however ,  would p r ob a b ly  
be v i a  t h e  c a n a l s .  Use o f  t h e  s i t e s  s h o u l d  be l i m i t e d  t o  one  day o r  
l e s s  t h a n  one  week,  s i n c e  d r i n k i n g  w a t e r  would n o t  be r e a d i l y  a v a i l a b l e ,  
u n l e s s  c i s t e r n s  were  c o n s t r u c t e d .  These  a r e a s ,  t h e r e f o r e ,  s h o u l d  be 
d e s i g n a t e d  as  p r i m i t i v e  c a m p s i t e s .
The economic  b e n e f i t s  o f  r e c r e a t i o n  on s p o i l  bank h a b i t a t s  i s
d i f f i c u l t  t o  a s s e s s  a t  t h i s  t i m e ,  b u t  i t  seems t h a t  t h e  added  s p a c e  and 
a c c e s s  made a v a i l a b l e  by t h e s e  h a b i t a t s  would b e n e f i t  t h e  a l r e a d y  p r o f ­
i t a b l e  r e c r e a t i o n  i n d u s t r y .  A l s o ,  b e c a u s e  v e r y  l i t t l e  i n i t i a l  c o s t s  o r  
m a i n t e n a n c e  o f  t h e  s i t e s  would be n e e d e d ,  t h e  c o s t - b e n e f i t  r a t i o  s h o u l d  
be f a v o r a b l e .  An added i n c e n t i v e  f o r  t u r n i n g  t h e s e  h a b i t a t s  i n t o  r e c r e ­
a t i o n  s i t e s  i s  t h e  r e d u c t i o n  o f  d e t r i m e n t a l  e f f e c t s  on t h e  p h y s i c a l  e n ­
v i r o n m e n t  u s u a l l y  a s s o c i a t e d  w i t h  r e c r e a t i o n a l  u s e .  These  a r e a s  have  
a l r e a d y  been d i s t u r b e d .  They a r e  e s s e n t i a l l y  t r a n s i t i o n  s i t e s ,  and t h u s  
t h e  l o s s  o f  h a b i t a t  o r  " w i l d e r n e s s "  does  n o t  a p p l y  h e r e .  Roads o r  t r a i l s  
c u t  t h r o u g h  t h e  banks  do n o t  s t o p  bu t  o n l y  s low down t h e  i n e v i t a b l e  
p l a n t  s u c c e s s i o n  t o  a b o t t o m l a n d  hardwood f o r e s t .
R e s i d e n t i a l  and I n d u s t r i a l  Development  
The f i r m n e s s  o f  t h e  s p o i l  bank r i d g e s ,  t h e i r  e l e v a t i o n  above  t h e  
s u r r o u n d i n g  w e t l a n d s  by an a v e r a g e  o f  t h r e e  f e e t ,  and t h e i r  f o r e s t  c o v ­
e r a g e  r e s u l t i n g  f rom n a t u r a l  p l a n t  s u c c e s s i o n  a r e  a l l  f a c t o r s  c o n t r i b ­
u t i n g  t o  t h e  p o t e n t i a l  u se  o f  s p o i l  banks  f o r  r e s i d e n t i a l  and i n d u s t r i a l  
d e v e l o p m e n t .  In c o n j u n c t i o n  w i t h  r e c r e a t i o n a l  u s e ,  p o r t i o n s  o f  s p o i l  
bank r i d g e s  c o u l d  be s o l d  f o r  r e s i d e n t i a l  u s e .  Because  h u r r i c a n e s  and 
h i gh  w a t e r  a r e  p r e v a l e n t  in c o a s t a l  L o u i s i a n a  t h e s e  r e s i d e n t i a l  s t r u c ­
t u r e s  wou l d ,  however ,  be o f  a t e mp o r a r y  n a t u r e .  They c o u l d  be weekend 
o r  v a c a t i o n  c o t t a g e s  b u i l t  on s t i l t s ,  d e s i g n e d  t o  w i t h s t a n d  h i g h  winds  
and w a t e r .  A c i s t e r n  would be n e c e s s a r y  t o  p r o v i d e  a d o m e s t i c  w a t e r  
s u p p l y  and i n d i v i d u a l  s e p t i c  t a n k s  would s e r v e  each  s i t e .  Because  o f  
t h e  u n i q u e  s p a t i a l  g e ome t r y  o f  s p o i l  banks  and c a n a l s ,  e a c h  c o t t a g e  
owner  c o u l d  have h i s  own b o a t  l a n d i n g  w i t h  c a n a l  a c c e s s .  A s mal l  road 
a l o n g  t h e  s p o i l  bank would  s e r v i c e  a u t o m o b i l e  t r a f f i c .  Or owners  mi gh t
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have t o  r e l y  s o l e l y  on t h e i r  b o a t s  o r  commuter  b o a t s  f o r  l o c a l  t r a n s p o r ­
t a t i o n .  T h i s  p a t t e r n  o f  deve l op me n t  which i s  h i g h l y  d e s i r e d  by t h e  pub­
l i c  has  been r e f e r r e d  t o  as  t h e  " V e n e t i a n - F l o r i d i a n "  d e v e l opmen t  p l a n ,  
b e c a u s e  o f  i t s  s i m i l a r i t y  t o  V e n i c e ,  I t a l y  and i t s  i n i t i a l  i n c e p t i o n  in 
F l o r i d a  in t h e  U n i t e d  S t a t e s .  E n v i r o n m e n t a l i s t s ,  however ,  d e p l o r e d  t h i s  
deve l opment  s t y l e  b e c a u s e  i t  d e s t r o y s  p r i s t i n e  w e t l a n d  a r e a s ,  and b e c a u s e  
o f  f l o o d  and h u r r i c a n e  h a z a r d s  on t h e s e  l o w - l y i n g  t r a c t s .  The c o n s t r u c ­
t i o n  o f  such t r a c t s  in o t h e r w i s e  u n d i s t u r b e d  a r e a s  r e q u i r e s  c o n s i d e r a b l e  
d r e d ge  and f i l l  o p e r a t i o n s .  Deve lopment s  o f  t h i s  t y p e  may now be found 
in South  C a r o l i n a ' s  M u r r e l l ' s  I n l e t  and L o u i s i a n a ' s  Lac des  A l l e ma n d s ,  as  
w e l l  a s  in F l o r i d a .  As o f  J u l y  1, 1977,  u n n e c e s s a r y  d e s t r u c t i o n  o f  w e t ­
l a nd  a r e a s  f o r  such  p r o j e c t s  was s t o p p e d .  Under  t h e  F e d e r a l  Wat e r  P o l l u ­
t i o n  Con t ro l  Act  Amendments o f  1972 and bas ed  on t h e  d e c i s i o n s  o f  s e v e r a l  
c o u r t  c a s e s ,  t h e  U.S.  Army Corps  o f  E n g i n e e r s  has  been g i v e n  j u r i s d i c t i o n  
o v e r  a l l  w e t l a n d s  t o  a c t  as  t h e i r  p r o t e c t o r  ( H a i n e s ,  1975;  B a r k e r ,  1976;  
S c h n e i d e r ,  1976;  R a t l i f f ,  1976) .  T h e r e f o r e ,  i t  i s  u n l i k e l y  t h a t  any 
more o f  t h e s e  d e v e l o p me n t s  w i l l  o c c u r  u n l e s s  t h e y  a r e  l o c a t e d  in e c o l o g ­
i c a l l y  sound a r e a s .
In t he  s p o i l  bank a r e a s  o f  c o a s t a l  L o u i s i a n a ,  however ,  t h i s  p o t e n ­
t i a l  d e v e l opmen t  p a t t e r n  a l r e a d y  e x i s t s ,  a l t h o u g h  i t  was a c c i d e n t a l  in 
i t s  i n c e p t i o n .  I t  seems t h a t  such  a r e a s ,  i f  d e v e l o p e d  c a r e f u l l y  w i t h  
r e g a r d  f o r  t h e  n a t u r a l  e n v i r o n m e n t  and n a t u r a l  h a z a r d s ,  c o u l d  be econom­
i c a l l y  p r o f i t a b l e .  The demand f o r  t h i s  t yp e  o f  deve l op me n t  does  e x i s t .  
A l s o ,  w i t h i n  t h e  p a s t  few y e a r s  t h e r e  has  been an i n c r e a s i n g  t r e n d  t o  
buy houses  a d j a c e n t  t o  m a r s h e s .  T h i s  no doub t  s t ems  f rom t h e  wi de  pub­
l i c i t y  s a l t  ma r shes  have  r e c e i v e d  r e g a r d i n g  t h e i r  v a l u e  t o  mankind.  In
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f a c t ,  i t  has  become in vogue to  own a house  on t h e  marsh ( K l i n e ,  P e t r u -  
s a k ,  and Moore,  1977)-  De v e l o p e r s  have been r e s p o n d i n g  to  t h i s  t r e n d  
by b u i l d i n g  houses  f a c i n g  on t h e  marsh .  For  exampl e ,  on F r i p p  I s l a n d ,  
n e a r  B e a u f o r t ,  South  C a r o l i n a  " t r e e  h o u s e s "  f a c i n g  on the  s a l t  marsh 
s e l l  f o r  o v e r  $60 , 000  a p i e c e .  These  a r e  s m a l l ,  r ound,  two-bedroom 
hous es  b u i l t  on s t i l t s  and f l a n k e d  by a l a r g e  wooden s undeck .  O t h e r  
Sou th  C a r o l i n a  d e v e l o p e r s  on Kiawah I s l a n d ,  I s l e  o f  Pa lms ,  and H i l t o n  
Head I s l a n d  a r e  f o l l o w i n g  s u i t .  I t  would seem t h a t  t h i s  t y p e  o f  d e v e l o p ­
ment  would be i d e a l  f o r  s p o i l  bank a r e a s ,  a l t h o u g h  t h e  houses  need no t  
be q u i t e  so e l a b o r a t e .
The Lac des  Al l emands  r e c r e a t i o n a l  community which was begun in 
e a r l y  1972 r e p r e s e n t s  an example  o f  how s p o i l  banks  may be pu t  to  r e s i ­
d e n t i a l  use  (Emmer and Wi cke r ,  1978) .  P e r m i t s  were  o b t a i n e d  from t he  
U.S.  Army Corps  o f  E n g i n e e r s  to  d r e d g e  s i x  c a n a l s  o f f  o f  Lake Des A l l e ­
mands v i a  t h e  V a c h e r i e  Canal  ( F i g u r e  51) -  Dredg ing  took p l a c e  in t h e
mi d d le  o f  a c y p r e s s - t u p e l o  swamp and most  o f  t h e  t r e e s  were  removed.  
Weekend c o t t a g e s  were  b u i l t  on smal l  s p o i l  bank l o t s  m e a s u r i n g  o n l y  A5 
x 90 f e e t .  The two rows o f  l o t s  a r e  backed  up on a r o a d ,  and they  a r e  
in e f f e c t  " d o u b l e "  o r  a d j a c e n t  s p o i l  b a n k s .  C o n s t r u c t e d  to  a v e r a g e  3-2 
p e o p l e  p e r  u n i t ,  a p o t e n t i a l  p o p u l a t i o n  o f  a p p r o x i m a t e l y  1 , 000  i s  e x ­
p e c t e d  on t h i s  smal l  62 a c r e  t r a c t .  I t  i s  a shame t h a t  such d e s t r u c t i o n
o f  a v a l u a b l e  w e t l a n d  a r e a  was p e r m i t t e d  fo r  t h i s  t ype  o f  deve l op me n t  
when so  many p r e - e x i s t i n g  s p o i l  bank h a b i t a t s  on t h e  c o a s t a l  L o u i s i a n a  
l a n d s c a p e  c o u l d  be p u t  to  t h e  same u s e .  The na r row w i d t h  o f  t he  s p o i l  
banks  and t h e i r  i s o l a t i o n  would impose some r e s t r i c t i o n s .  C o n s t r u c t i o n  
o f  r oads  w i t h  l i n k s  to  ma j o r  h ighways  may n o t  be p o s s i b l e .  Boat  t r a f f i c
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mi gh t  become t h e  m a j o r  mode o f  t r a n s p o r t a t i o n .  P o p u l a t i o n  d e n s i t y  would 
have  t o  be k e p t  a t  a minimum, e s p e c i a l l y  on s p o i l  banks  in c l o s e  p r ox i m­
i t y  t o  t h e  Gu l f  and t h u s  h i g h l y  s u s c e p t i b l e  t o  s t o r m t i d e s .  Even w i t h  
t h e s e  r e s t r i c t i o n s ,  s p o i l  banks  a r e  p o t e n t i a l l y  good r e s i d e n t i a l  d e v e l ­
opment  s i t e s .
Some i n d u s t r i a l  d e ve l op me n t  a l r e a d y  e x i s t s  on s p o i l  bank r i d g e s .  
S t r u c t u r e s  a s s o c i a t e d  w i t h  f o s s i l  f u e l  e x p l o i t a t i o n  i n c l u d e  m o s t l y  o i l  
s t o r a g e  t a n k s  and pumping s t a t i o n s .  Most banks  a v e r a g e  o n l y  one hun­
d r e d  f e e t  in w i d t h ,  and ,  t h e r e f o r e ,  i n d u s t r i a l  d e v e l opmen t  on t he  
r i d g e s  i s  l i m i t e d  by t h e  s i z e  o f  t h e  bank .  T r a n s p o r t  o f  goods  would 
t a k e  p l a c e  v i a  b a r g e s  on t h e  c a n a l s .
A g r i c u l t u r e  and H o r t i c u l t u r e
Over  t h e  y e a r s ,  c o a s t a l  L o u i s i a n a  has  shown a t e n d e n c y  toward  i n ­
c r e a s i n g  a c r e a g e  d e v o t e d  t o  a g r i c u l t u r e .  Major  c r op s  by v a l u e  o f  ca sh  
r e c e i p t s  f o r  fa rm m a r k e t i n g  as  o f  1972 were  r i c e ,  s o y b e a n s ,  c o t t o n ,  
s u g a r c a n e ,  and b e e f  c a t t l e  ( L o u i s i a n a  C o o p e r a t i v e  E x t e n s i o n  S e r v i c e ,
1972) .  Space  a l wa y s  has  been a premium in t h i s  d e l t a i c  l a n d s c a p e .  A l ­
t hough e a r l i e r  a t t e m p t s  t o  r e c l a i m  w e t l a n d s  f o r  c r o p l a n d  had f a i l e d ,  
w e t l a n d s ,  a s  l a t e  as  1972,  we r e  s t i l l  b e i n g  c l e a r e d  f o r  i n c r e a s e d  s oy ­
bean a c r e a g e  ( H a r r i s o n ,  19 6 1; C o r t y ,  1972) .  F u r t h e r m o r e ,  s p e c u l a t o r s  
were  e y e i n g  some 3-6  m i l l i o n  more w e t l a n d  a c r e s  which  w i t h  d r a i n a g e  
c o u l d  be made p r o f i t a b l e  f o r  a g r i c u l t u r e .  F o r t u n a t e l y ,  p a s s a g e  o f  t h e  
f e d e r a l  C o a s t a l  Zone Management  Act  o f  1972 h e l p e d  p u t  a s t o p  t o  t h i s .  
S t i l l ,  t h e r e  i s  no d e n y i ng  t h a t  a d d i t i o n a l  a g r i c u l t u r a l  l and  i s  neede d .  
Along Bayou L a f o u r c h e  a l o n e ,  commerci a l  and r e s i d e n t i a l  d e ve l opme n t  i s  
c o n t i n u a l l y  r e d u c i n g  t h e  t o t a l  s u g a r c a n e  and g a r de n  p l o t  a c r e a g e  on t h e
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l e v e e s ,  and c a t t l e  g r a z i n g  has  been r e l e g a t e d  t o  t h e  m a k e s h i f t  p a s t u r e -  
l and  o f  t h e  d r a i n e d  backswamps.  Spo i l  bank h a b i t a t s  w i t h  t h e i r  ve r y  
f e r t i l e  s o i l s  c o u l d  p r o v i d e  space  t o  c o mpensa t e  f o r  t h i s  l o s t  a g r i c u l ­
t u r a l  a c r e a g e .
I t  i s  u n l i k e l y  t h a t  l a r g e  f i e l d  c r op s  such  as  s u g a r c a n e  o r  s o y ­
beans  grown on s p o i l  bank r i d g e s  would be p r o f i t a b l e .  Comple te  mechan­
i z a t i o n  o f  o p e r a t i o n s  would  be p r e v e n t e d  by t h e  r e l a t i v e l y  smal l  s i z e  
o f  t h e  banks  and t h e  c o s t  o f  t r a n s p o r t i n g  t h e  b u l k  goods and heavy 
e q u i pmen t  needed f o r  p l a n t i n g  and h a r v e s t i n g  t o  and f rom t h e  banks .  
However ,  s p o i l  bank r i d g e s  a r e  i d e a l l y  s u i t e d  f o r  g a r de n  c r o p s .  Com­
monly,  a l o n g  Bayou L a f o u r c h e  f r u i t s  and v e g e t a b l e s  such  as  t o m a t o e s ,  
s q u a s h ,  cucumber s ,  p e p p e r s ,  me l ons ,  o n i o n s  and g a r l i c  a r e  s o l d  a t  g a r d en  
s t a n d s  f rom mid-  t o  l a t e  summer.  Thes e  c o u l d  be hand p l a n t e d  on s p o i l  
bank r i d g e s ,  e a s i l y  hand h a r v e s t e d ,  and t r a n s p o r t e d  v i a  b o a t  o r  smal l  
b a r g e  on t h e  c a n a l s .  Wat e rmel ons  and c a n t a l o u p e s  a r e  a l r e a d y  grown on 
some b an k s ,  so t h e  p r a c t i c e  i s  f e a s i b l e .  Such a c t i v i t y  f u r t h e r m o r e ,  
would add t o  t h e  economy o f  an a l r e a d y  poor  r e g i o n  by i n c r e a s i n g  t he  
Cajun f a m i l y  income.  A l s o ,  t r a n s f e r  o f  g a r de n  c r o p s  t o  s p o i l  a r e a s  
would  make a v a i l a b l e  more l e v e e  l and  f o r  l a r g e  f i e l d  c r op  p r o d u c t i o n .
The L o u i s i a n a  b e e f  c a t t l e  i n d u s t r y  r a n k s  among t h e  t op  t e n  in t h e  
n a t i o n  ( L o u i s i a n a  C o o p e r a t i v e  E x t e n s i o n  S e r v i c e ,  1972) .  C a t t l e  a r e  c o n ­
c e n t r a t e d  p r i m a r i l y  in s o u t h w e s t e r n  L o u i s i a n a  where  t h e y  g r a z e  on t h e  
f a l l o w  r i c e  f i e l d s  and o c c a s i o n a l l y  on poo r  q u a l i t y  r i c e  ( S mi t h ,  1972) .  
These  c a t t l e  a r e  r a i s e d  t o  t h e  f e e d e r  s t a g e  and t h e n  a r e  s o l d  t o  l a r g e  
f e e d e r  l o t s  in w e s t e r n  s t a t e s .  Along Bayou L a f o u r c h e  c a t t l e  have  few 
c h o i c e  s i t e s  t o  g r a z e .  S po i l  banks  c o u l d  and a l r e a d y  do p r o v i d e  some
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g r a z i n g  a c r e a g e ,  t h e  t h i r t y  y e a r  o l d  bank in t h e  f r e s h w a t e r  swamp e n ­
v i r o n me n t  b e i ng  one exampl e .  G r az i n g  would be opt imum on banks  where  
p l a n t  s u c c e s s i o n  has  s u c ce e d e d  t o  a g r a s s  s t a g e  w i t h  a few s c a t t e r e d ,  
smal l  t r e e s  t o  p r o v i d e  s h a d e .  C a t t l e  e a t  t h e  s a l t meadow g r a s s  found 
on young,  b r a c k i s h  and s a l t  marsh  s p o i l  banks  a s  we l l  a s  t h e  v a r i o u s  
t e r r e s t r i a l  g r a s s e s  a s s o c i a t e d  w i t h  p l a n t  s u c c e s s i o n  on o t h e r  s p o i l  
b anks .  Some banks  f u r t h e r m o r e  c o u l d  be k e p t  in p a s t u r e l a n d  f o r  c o n t i n u ­
ous g r a z i n g .  N o n - f r e s h w a t e r  e n v i r o n m e n t s ,  howeve r ,  do p o s e  t h e  p r ob l em 
o f  a v a i l a b l e  d r i n k i n g  w a t e r  f o r  t h e  a n i m a l s .  For  t h i s  r ea s o n  g r a z i n g  
s i t e s  mi gh t  be l i m i t e d  t o  f r e s h w a t e r  e n v i r o n m e n t  s p o i l  a r e a s .  A n o t h e r  
p rob lem a s s o c i a t e d  w i t h  t h i s  a c t i v i t y  i n v o l v e s  p o s s i b l e  f l o o d  and s t o r m  
d a n g e r s  t o  s t r a n d e d  a n i m a l s .  For  t h i s  r e a s o n ,  i t  i s  s u g g e s t e d  t h a t  l i v e ­
s t o c k  g r a z i n g  be r e s t r i c t e d  t o  bank l o c a t i o n s  w i t h  e a s y  a c c e s s  t o  h i g h e r  
g round  s h o u l d  c a t t l e  removal  be n e c e s s a r y .
Ri ce  i s  by c a s h  v a l u e  t h e  most  i m p o r t a n t  c r op  grown in L o u i s i a n a .
The m a j o r  r i c e  growing a r e a  i s  in t h e  s o u t h w e s t e r n  p a r t  o f  t h e  s t a t e ,  
where  o v e r  400 , 000  a c r e s  a r e  d e v o t e d  t o  r i c e  p r o d u c t i o n  e ac h  y e a r  (Lou­
i s i a n a  C o o p e r a t i v e  E x t e n s i o n  S e r v i c e ,  1972 ) .  About  one  h a l f  o f  t h e  c r op  
i s  e x p o r t e d ,  and s a l e s  g r o s s  o v e r  $250 m i l l i o n  p e r  annum. More l a n d ,  i f  
a v a i l a b l e ,  c o u l d  be p u t  i n t o  c u l t i v a t i o n .  I t  i s  s u g g e s t e d  t h a t  impound­
ments  c o u l d  p r o v i d e  t h i s  a d d i t i o n a l  a c r e a g e  f o r  r i c e  p r o d u c t i o n .  S i n c e  
some r i c e  s t r a i n s  a r e  r e s i s t a n t  t o  b r a c k i s h  w a t e r ,  a l l  11 , 000  a c r e s  o f  
impoundments  in t h e  Bayou L a f o u r c h e  r e g i o n  c o u l d  p o t e n t i a l l y  be u s e d .
In c o n j u n c t i o n  w i t h  r i c e  g r o w i n g ,  f i n f i s h  o r  s h e l l f i s h  c o u l d  be r a i s e d
in t h e  impoundments .  T h i s  t e c h n i q u e  w i l l  be d i s c u s s e d  be low.
The s u c c e s s f u l  e s t a b l i s h m e n t  and g r owt h  o f  v a r i o u s  e x o t i c  p l a n t s
191
on s p o i l  bank r i d g e s ,  a l l  o f  which a r e  r e c o g n i z e d  as  v a l u a b l e  o r name n­
t a l s  in t h e i r  own r i g h t ,  s u g g e s t s  a n o t h e r  p o t e n t i a l  u s e  f o r  t h e s e  s i t e s .  
L a n t a n a ,  c h i n a b e r r y ,  C h i n e s e  t a l l o w  t r e e ,  and m u l b e r r y  a r e  common l a n d ­
s c a p i n g  p l a n t s  a r ound  h o u s e s  in t h e  Bayou L a f o u r c h e  r e g i o n .  L i k e w i s e ,  
t h e y  grow we l l  on s p o i l  bank r i d g e s .  N u r s e r i e s  f o r  t h e s e  p l a n t s  o r  
o t h e r  more f a v o r e d  o r n a m e n t a l s  c o u l d  p e r h a p s  be e s t a b l i s h e d  in s p o i l  
a r e a s .
Ti mber  and Paper  P r o d u c t i o n  
Timber  and p a p e r  p r o d u c t i o n  may be y e t  a n o t h e r  v a l u a b l e  economic  
use f o r  s p o i l  bank h a b i t a t s .  Most o f  t h e  hardwood f o r e s t s  o f  t h e  Un i t e d  
S t a t e s  a r e  l o c a t e d  in t h e  S o u t h e a s t .  The s e  i n c l u d e  b o t h  up l a nd  and b o t ­
tomland hardwood a s s o c i a t i o n s  (Putnam,  F u r n i v a l ,  and McKnight ,  1960) 
( F i g u r e  52 ) .  Due t o  c h a n g i n g  l a nd  u s e  p a t t e r n s  and d e c i s i o n s  by p r i ­
v a t e  p r o p e r t y  owners  t o  maximize  r e t u r n  on t h e i r  f o r e s t e d  l a n d s  by a l ­
lowing c u t t i n g ,  t h e  amount  o f  hardwoods  in t h i s  r e g i o n  i s  d e c r e a s i n g  
( S t e r n i t z k e ,  1975;  B a r b e r ,  1976) .  Much o f  t h e  S o u t h ' s  1^3 m i l l i o n  a c r e s  
o f  commerci a l  hardwood f o r e s t  i s  b e i n g  c l e a r e d  f o r  a g r i c u l t u r a l  p r o d u c ­
t i o n  ( S t e r n i t z k e ,  1975 ) .  In L o u i s i a n a ,  e i g h t y  p e r c e n t  o f  t h e  l and  
c l e a r e d  f o r  c r o p s  d u r i n g  t h e  p a s t  d eca de  was sown t o  s o y b e a n s ,  w h i l e  
in Ar kans as  and T e n n e s s e e  t h o u s a n d s  o f  a c r e s  o f  u p l a nd  hardwoods  were  
c o n v e r t e d  t o  p a s t u r e  f o r  r a i s i n g  b e e f  c a t t l e .  Hardwood f o r e s t s  have 
a l s o  g i v e n  way t o  u rban  d e v e l o p m e n t  and r i g h t - o f - w a y s ,  o r  t h e y  have been 
f l o o d e d  by r e s e r v o i r s .  The d e c l i n e  in hardwood f o r e s t  a c r e a g e  i s  e x ­
p e c t e d  t o  c o n t i n u e  o v e r  t h e  immedia te  f u t u r e ,  s i n c e  t h e  economic  a d v a n ­
t a g e s  o f  a l t e r n a t i v e  u s e s  f o r  hardwood s i t e s  w i l l  c o n t i n u e  t o  e n c o u r a g e  
smal l  l a ndowner s  t o  c l e a r  o r  s e l l  t h e i r  l a n d  f o r  immedi a t e  p r o f i t
L O C A T I O N  O F  S O U T H E R N  H A R D W O O D  
S I T E S  I N T H E  S O U T H E A S T
. N'
X \  \  - \ \  \
T E N N .
. . .
> W \ K x  X \ ' A R K  
X 'Jw
Alluviol bottoms, hammocks, and swamps supporting stands of practically pure hardwoods
Primarily productive upland hardwood sites
Mainly southern pine sites, but with many small productive hardwood areas  interspersed 
w  A 1  Portions of Appalachian and Ozark hardwood regions
P u t n a m ,  F u r n i v a l  a n d  A A c K n i g h t ,  1 9 6 0 .
F i g u r e  52 N>
193
( S t e r n i t z k e ,  1975) .  S t i l l ,  wood f rom t h e s e  t y p e s  o f  t r e e s  i s  n e e d e d ,  
e s p e c i a l l y  f o r  making f i n e  f u r n i t u r e  and o t h e r  s p e c i a l t y  wood p r o d u c t s  
(Walker  and W a t t e r s t o n ,  1972;  B a r b e r ,  1976) .
S i n c e  t h e  1890s ,  when t h e  lumber  i n d u s t r y  was w e l l  e s t a b l i s h e d  
in t h e  S o u t h e a s t ,  t h e r e  has  been a s i g n i f i c a n t  s h i f t  in t h e  s p e c i e s  o f  
t r e e s  e x p l o i t e d .  A f t e r  t h e  e x p l o i t a t i o n  o f  t h e  s o u t h e r n  p i n e s ,  t h e  
ma rke t  s h i f t e d  t o  c y p r e s s  lumber  in t h e  e a r l y  1900s ;  t h i s  peaked  in 1913 
when more t ha n  one  b i l l i o n  b o a r d  f e e t  were  m i l l e d  ( M a n c i l ,  1972;  B a r b e r ,
1976) .  Very few v i r g i n  t r a c t s  o f  c y p r e s s  e x i s t  in t h e  S o u t h e a s t  t o d a y ,  
and due t o  t h e  t r e e ' s  v e r y  s l o w g r owt h  r a t e  none o f  t h e  c u t - o v e r  a r e a s  
have  r e s t o r e d  t h e m s e l v e s  t o  p r e - l o g g i n g  c o n d i t i o n s .  T h a t  may t a k e  p e r ­
haps  a t h o u s a n d  y e a r s  o r  more .  By t h e  1920s t h e  o l d  growth  o r  v i r g i n  
s o u t h e r n  p i n e s  we re  n e a r l y  gone ,  b r i n g i n g  t h e  g l o r i o u s  age  o f  t h e  s o u t h ­
e r n  s a w m i l l s  t o  an end ( B a r b e r ,  1976) .  I t  was a t  t h i s  t i me  t h a t  r e f o r ­
e s t a t i o n  p r a c t i c e s  be g a n .  S e c on d - g r ow t h  p i n e  f o r e s t s  p r o v i d e d  wood f o r  
p u l p  m i l l s ,  and a f t e r  World War I I ,  t h e  S o u t h e a s t  l e d  t h e  n a t i o n  a s  t h e  
m a j o r  p r o d u c e r  o f  p u l p ,  p a p e r ,  and plywood.  In t h e  mean t i me ,  t h e  r e ­
g i o n ' s  hardwoods  c o n t i n u e d  t o  s u p p l y  lumber  and v e n e e r  f o r  f u r n i t u r e ,  
p a n e l i n g ,  and o t h e r  q u a l i t y  wood p r o d u c t s .  As p o p u l a r  commerc i a l  h a r d ­
wood s p e c i e s ,  such  as  sweetgum and t u p e l o ,  have  d e c l i n e d  in volume 
s i n c e  1 9 5 3 , t h e  i n d u s t r y  has  t u r n e d  t o  o t h e r  t r e e s ,  e s p e c i a l l y  w e t l a n d  
hardwood s p e c i e s  o r  b o t t o m l a n d  hardwood s p e c i e s  ( S t e r n i t z k e ,  1975) .
These  i n c l u d e  w a t e r  o ak ,  h a c k b e r r y ,  c o t t o n w o o d ,  y e l l o w  p o p l a r ,  p ec a n ,  
and s yc a mo r e ,  t o  name o n l y  a few (Boyce and C o s t ,  197*0.  A l t h o u g h  b o t ­
tomland hardwood f o r e s t s  make up l e s s  t h a n  o n e - q u a r t e r  o f  t h e  t o t a l  
commerc i a l  hardwood f o r e s t  a c r e a g e  in t h e  S o u t h e a s t ,  t h e y  c o n t a i n  21
p e r c e n t  o f  a l l  t h e  g r owi ng  s t o c k  volume in t h i s  r e g i o n .  The a v e r a g e  
volume p e r  a c r e  f o r  b o t t o m l a n d  hardwood f o r e s t s  i s  1 , 426  c u b i c  f e e t .  
T h i s  i s  h i g h e r  t h a n  f o r  any o t h e r  f o r e s t  t y p e  in t h e  S o u t h e a s t ,  and i n ­
d i c a t e s  t h e  g r e a t  t i m b e r  p o t e n t i a l  o f  b o t t o m l a n d  hardwood t r e e s  (Boyce 
and C o s t ,  1974) .
Many b o t t o m l a n d  hardwood t r e e  s p e c i e s  grow on s p o i l  bank r i d g e s  
and a t t a i n  minimum m a r k e t i n g  s i z e  w i t h i n  a few y e a r s .  These  a r e a s ,  
t h e r e f o r e ,  c o u l d  be s i t e s  f o r  i n t e n s i v e  management  o f  hardwood s p e c i e s  
t o  h e l p  a s s u r e  s u f f i c i e n t  s u p p l i e s  o f  hardwood p r o d u c t s  in t h e  f u t u r e .  
F i f t e e n  d i f f e r e n t  t r e e  s p e c i e s  we re  found growing  on t h e  s p o i l  banks  
in t h e  s t u d y  a r e a .  Nine  s p e c i e s  a r e  v a l u a b l e  f o r e s t  p r o d u c t  t r e e s ,  and 
i n c l u d e  ame r i c a n  e l m,  b l a c k  w i l l o w ,  e a s t e r n  c o t t o n w o o d ,  g r e e n  a s h ,  hack 
b e r r y ,  honey l o c u s t ,  r ed  ma p l e ,  w a t e r  o a k ,  and w h i t e  m u l b e r r y .  One spe  
c i e s ,  b a l d  c y p r e s s ,  d i d  n o t  o b t a i n  minimum m a r k e t a b l e  s i z e  w i t h i n  t h e  
t h i r t y  y e a r  growing  p e r i o d .  T h r e e  s p e c i e s ,  c h i n a b e r r y ,  C h i n e se  t a l l o w  
t r e e ,  and l i v e  oak ,  a r e  s t r i c t l y  o r n a m e n t a l s ,  w h i l e  two s p e c i e s ,  b l a c k  
mangrove and t h e  t o o t h a c h e  t r e e ,  have  no known economic  use  in c o a s t a l  
Loui s i a n a .
P o t e n t i a l  f o r e s t  p r o d u c t  u s e s  o f  s p o i l  bank t r e e s  i n c l u d e  c o r d -  
wood,  p o s t  and p r o p s ,  s p e c i a l t y  p r o d u c t s ,  l umber ,  c o o p e r a g e ,  and v e ­
n e e r s .  S po i l  bank t r e e s  a t t a i n e d  t h e  minimum m a r k e t i n g  s i z e  f o r  t h e s e  
uses  w i t h i n  f i v e  t o  t h i r t y  y e a r s  ( F i g u r e  53 ) -  For exampl e ,  on f r e s h  
swamp s p o i l  ba n k s ,  b l a c k  w i l l o w  r ea c h e d  cordwood m a r k e t i n g  s i z e  w i t h i n  
o n l y  f i v e  y e a r s  and lumber  m a r k e t i n g  s i z e  w i t h i n  f i f t e e n  y e a r s .  Most 
s p e c i e s  a t t a i n e d  lumber  m a r k e t i n g  s i z e  w i t h i n  f i f t e e n  t o  t w e n t y - f i v e  
y e a r s  on b o t h  f r e s h  swamp and f r e s h  marsh s p o i l  b a n k s .  Even on s a l i n e
P O T E N T I A L  F O R E S T  P R O D U C T  U S E S  O F  S P O I L  B A N K  
T R E E S  A G A I N S T  N U M B E R  O F  G R O W T H  Y E A R S  
R E Q U I R E D  T O  O B T A I N  M I N I M U M  M A R K E T I N G  S I Z E
USES & M I N I M U M  
S C A L I N G  DIAMETERS
V e n e e r
2 4 ”
1 2 ”
C o o p e r a g e  
12 " — 14”
Lum  b e r  
8” —12”
D im e n s io n  S to ck  
a n d  S p e c ia l t ie s  
4’/ ; ” -1 0 ”
Post a n d  P ro p s  
3"
C o r d w o o d  
4" —5 ” Block W il lo w
W h ite  M u lb e rry  
H o n e y  Locust
H a c k b e r r y i l u c K u e  y  j
H a c k b e r r y
Ecstem. C o tto n w o o d
!   [
I Black W il lo w  I
I______________ 1
H c c k b e iry
Ecstem C o tio n w c c c ; 
Black W il lo w  *
I--------------- ; ~ ir
A m e r ic a n  Elm
W a te r  O a k
H a ckbe rry
I   _   ______ j(_ _  _R_ed_Maple_ _ _ j l ____________  I
G re e n  Ash
Black W il lo w
I F '
II
_IL .
Red M a p le Red M a p le
TREES F O U N D  G R O W IN G  O N :
  Fresh S w a m p  Banks
 Fresh M a rsh  Banks
  Brackish M a rsh  Banks
  Saline M arsh  Banks
10 15 2 0 25 30
G R O W T H  YEARS
S p o i l  b a n k  t r e e  g r o w t h  i s b a s e d  o n  a m i x e d  s t a n d  i n a  n a t u r a l  p l a n t  s u c c e s s i o n  s e t t i n g .  
P l a n t i n g  o f  t r e e s  i n  m o n o s p e c i f i c  s t a n d s  s h o u l d  r e d u c e  c o m p e t i t i o n ,  i n c r e a s e  y i e l d s ,  a n d  
s h o r t e n  t h e  a c t u a l  n u m b e r  o f  g r o w t h  y e a r s  r e q u i r e d  t o  o b t a i n  m i n i m u m  m a r k e t i n g  s i z e .
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marsh and b r a c k i s h  marsh s p o i l  b a n k s ,  whe r e  t h e  p l a n t  s u c c e s s i o n  r a t e  i s  
ve r y  s l ow,  h a c k b e r r y  a t t a i n e d  lumber  and v e n e e r  m a r k e t i n g  s i z e s  w i t h i n  
o n l y  t h i r t y  y e a r s .
The s p o i l  b a n k s '  t r e e  g r owt h  r a t e s  compare  f a v o r a b l y  w i t h  t h e  a v e r ­
a g e  growth  r a t e s  o f  b o t t o m l a n d  hardwood f o r e s t  s p e c i e s  l o c a t e d  on un­
d i s t u r b e d  s i t e s ,  and in some c a s e s  t h e y  e x c e e d ed  t h e s e  v a l u e s .  Based on 
t h i s  i n f o r m a t i o n ,  t h e r e  i s  good r e a s o n  t o  s u p p o r t  t h e  v i a b i l i t y  o f  t i m ­
b e r  p r o d u c t i o n  and management  on s p o i l  bank  r i d g e s .  The minimum t i me  
p e r i o d  r e q u i r e d  f o r  s p o i l  bank t r e e s  t o  a t t a i n  t i m b e r  m a r k e t i n g  s i z e  i s  
w i t h i n  t h e  u s ua l  commerc i a l  f o r e s t  a c t i v i t i e s  f r amework .  Economic r e ­
t u r n s  c o u l d  we l l  a v e r a g e  be t ween $800 and $1 , 000  p e r  a c r e .  For  e xampl e ,  
a f t e r  t h i r t y - f i v e  y e a r s ,  an unmanaged b l a c k  w i l l o w  s t a n d  may a v e r a g e
28 . 30 0  b o a r d  f e e t  p e r  a c r e  ( F o w e l l s ,  1965) .  At an a v e r a g e  p r i c e  o f  $A0 
p e r  1000 boa r d  f e e t  t h e  economic  r e t u r n  would be $1 , 13 2  p e r  a c r e  ( P e r s o n ­
al  c o r r e s p o n d e n c e  w i t h  Gus Nachod,  L o u i s i a n a  F o r e s t r y  Commiss ion ,  Augus t  
5,  1977) .  A f t e r  t h i r t y  y e a r s ,  an e a s t e r n  c o t t onwood  s t a n d  may a v e r a g e
20 . 300  boa r d  f e e t  and $800 p e r  a c r e .  S i m i l a r  v a l u e s  may be e x p e c t e d  
f o r  o t h e r  f a s t  g rowing  hardwood t r e e s .  Of c o u r s e ,  t h e  a c t u a l  p r o f i t  
would be s l i g h t l y  l e s s  t h a n  t h e s e  f i g u r e s  a f t e r  e x p e n s e s  w e r e  s u b t r a c t e d .
Bl a ck  w i l l o w ,  e a s t e r n  c o t t o n w o o d ,  h a c k b e r r y ,  and r ed  maple  a l l  
grow r a p i d l y  and a r e  e a s i l y  p r o p a g a t e d  by c u t t i n g s .  They c o u l d  be 
fa rmed in m o n o s p e c i f i c  s t a n d s  and h a r v e s t e d  v i a  b a r g e s  on t h e  c a n a l s .
T h i s  would  e l i m i n a t e  two u s u a l l y  m a j o r  p r ob l e ms  a s s o c i a t e d  w i t h  h a r v e s t ­
ing w e t l a n d  t i m b e r :  s e l e c t i v e  c u t t i n g  in h i g h l y  d i v e r s e  w e t l a n d  f o r e s t s  
and a c c e s s  t o  c u t t i n g  s i t e s .  O t h e r  t r e e  s p e c i e s ,  s uch  as  w a l n u t ,  h i c k ­
o r y  and c h e r r y ,  c o u l d  be t e s t e d  f o r  growth  r a t e s  and m a r k e t a b i l i t y  on
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s p o i l  bank r i d g e s  a s  w e l l .  P e r h a p s ,  a s  a r e s u l t ,  such e x p l o i t a t i o n  o f  
f o r e s t s  on " w a s t e  l a n d s "  would a l l o w  t h e  few r em a i n i n g  v i r g i n  hardwood 
t r a c t s  o f  t h e  S o u t h e a s t  t o  become r e c r e a t i o n  a r e a s  r a t h e r  t ha n  l o g g i ng  
a r e a s .
The p o t e n t i a l  f o r  p a p e r  p r o d u c t i o n  on s p o i l  bank h a b i t a t s  i n v o l v e s  
b o t h  t h e  growing  o f  r o s e a u  c ane  ( Phragmi t e s  commun i s ) and s h o r t - r o t a t i o n  
hardwoods .  As i n t e r e s t  in new p a p e r  r e s o u r c e s  g rows ,  t h e s e  a c t i v i t i e s  
may become i m p o r t a n t .  Roseau c ane  i n v a d e s  f r e s h w a t e r  t r a n s i t i o n  a r e a s  
and i s  found in l a g o o n s  and in f r e s h w a t e r  t o  b r a c k i s h w a t e r  m a r s h e s .  In 
Du l ac ,  L o u i s i a n a ,  i t  grows on s p o i l  bank r i d g e s  and on t h e  s l o p e s  o f  im­
poundments  (Meo, Day, and Fo r d ,  1975) .  Roseau ca ne  has  a w o r ld wi d e  d i s ­
t r i b u t i o n  and many u s e s  in f o r e i g n  c o u n t r i e s .  In Rumania i t  i s  managed 
e f f e c t i v e l y  in t h e  Danube D e l t a  as  a p a p e r  r e s o u r c e  ( K u z e n s k i , 1975) .
The p l a n t  i s  e s t a b l i s h e d  by v e g e t a t i v e  means ,  grows r a p i d l y ,  and p r o ­
duces  a l a r g e  b i o ma s s .  I t s  t o l e r a n c e  o f  f l o o d i n g  makes i t  we l l  a d a p t e d  
t o  a d e l t a i c  e n v i r o n m e n t .  P r o d u c t i v i t y  o f  t h e  p l a n t  may be i n c r e a s e d  
e s p e c i a l l y  in e n c l o s e d  a r e a s  by a d d i n g  w a s t e  w a t e r  c o n t a i n i n g  l a r g e  
amounts  o f  n i t r o g e n  and p h o s p h o r o u s  (Meo e t  a l . ,  1975) .
In t h e  n e a r  f u t u r e  p a p e r  may be p r oduc e d  on s p o i l  bank h a b i t a t s  
by y e t  a n o t h e r  means.  " Copp i c e  h a r v e s t i n g "  i s  a l r e a d y  o p e r a t i n g  in t h e  
S o u t h e a s t e r n  C o a s t a l  P l a i n ,  e s p e c i a l l y  in Ge o r g i a  ( P e r s o n a l  C o r r e s p o n d ­
ence  w i t h  Dr.  Mer l e  P r u n t y ,  Geography D e p a r t m e n t ,  U n i v e r s i t y  o f  G e o r g i a ,  
F eb r u a r y  15,  1978) .  T h i s  t e c h n i q u e  i n v o l v e s  t h e  h a r v e s t i n g  o f  s h o r t -  
r o t a t i o n  hardwoods  which  have  t h e  c a p a c i t y  f o r  r a p i d  growth  and l a r g e  
b iomass  f o r m a t i o n .  The young hardwoods  a r e  p r o c e s s e d  i n t o  p a p e r  p r o d ­
u c t s .  In t h e  C o a s t a l  P l a i n  much f e r t i l i z e r  i s  needed  t o  p romot e  t h e
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growth  o f  hardwoods  on t h e  a g r i c u l t u r a l l y  poor  l a n d .  S po i l  bank r i d g e s ,  
however ,  would  make i d e a l  s i t e s  f o r  t h i s  a c t i v i t y  b e c a u s e  o f  t h e i r  v e r y  
f e r t i l e  s o i l  (Appendix  2 ) .  F u r t h e r m o r e ,  mos t  s p o i l  bank t r e e  s p e c i e s ,  
such a s  b l a c k  w i l l o w ,  e a s t e r n  c o t t o n w o o d ,  red  ma p l e ,  g r e e n  a s h ,  a m e r i c a n  
e lm,  and h a c k b e r r y  r e p r o d u c e  r a p i d l y  f rom s p r o u t s  and c ou l d  e a s i l y  p r o ­
v i d e  t h e  needed  l a r g e  and c o n t i n u o u s  b i omas s  ( F o w e l l s ,  1965)-  The o t h e r  
r o l e s  o f  r o s e a u  ca ne  and young hardwoods  as  w a s t e  a s s i m i l a t o r s  and p r o ­
d u c e r s  o f  me thane  gas  f o r  f u e l  w i l l  be d i s c u s s e d  be low.
Methane Gas P r o d u c t i o n
Amer ican  s o c i e t y  i s  a h i g h  consumer  o f  e n e r g y .  F o s s i l  f u e l s ,  such 
a s  c o a l ,  o i l  and n a t u r a l  g a s ,  t h e  ma j o r  s o u r c e s  o f  t h a t  e n e r g y ,  a r e  a l l  
s t o r e h o u s e s  o f  s o l a r  e n e r g y  g e n e r a t e d  m i l l i o n s  o f  y e a r s  ago ,  b u t  t h e y  a r e  
n o n - r e n e w a b l e .  As t h e i r  s u p p l i e s  become e x h a u s t e d ,  a l t e r n a t i v e  e n e r g y  
s o u r c e s  such a s  w i n d ,  h y d r o e l e c t r i c ,  s o l a r  and n u c l e a r  e n e r g y  need t o  be 
f u r t h e r  d e v e l o p e d .  A n o t h e r  p o t e n t i a l l y  i m p o r t a n t ,  b u t  l e s s  w e l l  known,  
form o f  e n e r g y  i s  me thane  ga s  p r od u c e d  from d e c a y i n g  o r g a n i c  m a t e r i a l s .
I t  may p r o ve  t o  be a m a j o r  f u e l  o f  t h e  f u t u r e ,  and s p o i l  bank h a b i t a t s  
c ou l d  p l a y  an i m p o r t a n t  r o l e  in i t s  p r o d u c t i o n  ( Be l l  e t  a l . ,  1973 ) .
Methane gas  (CH^) i s  t h e  c h i e f  component  o f  one  i m p o r t a n t  f o s s i l  
f u e l ,  n a t u r a l  g a s ,  c o n s t i t u t i n g  a b o u t  85 p e r c e n t  o f  i t s  volume.  I t  i s  a 
c o l o r l e s s ,  o d o r l e s s ,  f l ammabl e  g a s e o u s  h y d r o c a r b o n ,  and i s  used  a s  b o t h  
a f u e l  and as  a raw m a t e r i a l  in chemi ca l  s y n t h e s i s .  Some o f  i t s  by ­
p r o d u c t s  a r e  i m p o r t a n t  in t h e  p l a s t i c ,  p e t r o c h e m i c a l ,  and r u b b e r  i n ­
d u s t r i e s  .
Methane  gas  o c c u r s  n a t u r a l l y  in w e t l a n d s ,  where  i t  i s  t h e  ma j o r  
end p r o d u c t  o f  a n a e r o b i c  d e c o m p o s i t i o n  o f  p l a n t  m a t t e r  ( F r y ,  1973)
199
( F i g u r e  5*0- I t  i s  a l s o  p r o d u ce d  d u r i n g  d i g e s t i o n  in t h e  g u t s  o f  a n i ­
ma l s .  The b i o - g a s  p ro d u c e d  by t h e s e  p r o c e s s e s  c o n t a i n s  a b o u t  70 p e r ­
c e n t  me t hane ,  29 p e r c e n t  c a r b o n  d i o x i d e ,  and smal l  amounts  o f  n i t r o g e n ,  
c a r bo n  monoxide ,  oxy g e n ,  and hydrogen  s u l f i d e  ( F r y ,  1973) -  The l a s t  
component  g i v e s  t h e  gas  i t s  c h a r a c t e r i s t i c  r o t t e n  egg s m e l l ,  an a d v a n ­
t a g e  f o r  d e t e c t i n g  l e a k s .  B i o - g a s  i s  a l s o  known as  marsh  g a s ,  sewage 
g a s ,  and dungas .
B i o - g a s  may a l s o  be p r od u c e d  a r t i f i c i a l l y .  I t  i s  p o s s i b l e  t o  mimic 
and h a s t e n  t h e  n a t u r a l  a n a e r o b i c  p r o c e s s  by p u t t i n g  o r g a n i c  w a s t e s ,  such 
as  manure o r  v e g e t a b l e  m a t t e r ,  i n t o  i n s u l a t e d ,  a i r - t i g h t  c o n t a i n e r s  
c a l l e d  d i g e s t e r s  ( F r y ,  1973) .  A c i d - p r o d u c i n g  and m e t h a n e - p r o d u c i n g  b a c ­
t e r i a  a c t  on t h i s  raw o r g a n i c  m a t t e r ,  p r o d u c i n g  two i m p o r t a n t  end p r o d ­
u c t s :  (1) b i o - g a s ,  used  f o r  f u e l ,  and (2) a r e s i d u a l  m a t e r i a l  c a l l e d  
s l u d g e ,  which makes an e x c e l l e n t  f e r t i l i z e r  f o r  c r o p s  o r  pond c u l t u r e s .
The f u e l  v a l u e  o f  b i o - g a s  i s  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  amount  
o f  me t hane  i t  c o n t a i n s .  T h i s  amount  v a r i e s  f rom 70 t o  80 p e r c e n t  d e p en d ­
ing upon t h e  n a t u r e  o f  t h e  raw m a t e r i a l ,  and t h e  t e m p e r a t u r e  and pH o f  
t h e  d i g e s t e r  ( Be l l  e t  a l . ,  1973) .  B i o - g a s  may be f u r t h e r  p r o c e s s e d  i n t o  
a l m o s t  p u r e  me thane  g a s ,  c a l l e d  s c r u b b e d  b i o - g a s  ( Be l l  e t  a l . ,  1973) .
As a g e n e r a l  r u l e ,  p u r e  me t hane  ga s  has  a h e a t  v a l u e  o f  a b o u t  1 , 000  
B r i t i s h  Thermal  U n i t s  (BTU) p e r  c u b i c  f o o t  ( f t ^ )  ( F r y ,  1973) -  A l th o u g h  
lower  in c a l o r i c  v a l u e ,  b o t h  b i o - g a s  and p u r e  me t hane  gas  may be used  in 
p l a c e  o f  n a t u r a l  gas  f o r  h e a t i n g ,  c o o k i n g ,  l i g h t i n g ,  and r un n i n g  h e a t  
e n g i n e s  and  g e n e r a t o r s  ( S i n g h ,  197*0 ( Ta b l e  19 ) .  E s t i m a t e s  o f  me thane  
ga s  c o n v e r s i o n  from a l l  " e a s i l y  a v a i l a b l e  o r g a n i c  w a s t e s "  in t h e  U n i t e d  
S t a t e s  i n d i c a t e  t h a t  i t  c o u l d  s u p p l y  7 p e r c e n t  o f  t h e  1970 n a t u r a l  gas
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TABLE 19
FUEL VALUE OF BIO-GAS AND 
OTHER MAJOR FUEL GASES
Fuel  Gas
Fuel  Value  
( BTU/ f t3 )
Coal ( town)  gas 450-500
B i o - g a s 540-700
Methane 896-1069
N a t u r a l  gas
( met hane  o r  p r o p a n e - b a s e d ) 1050-2200
P r opa ne 2200-2600
Butane 2900-3400
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e n e r g y ,  and two p e r c e n t  o f  t h e  t o t a l  U.S.  e n e r g y  demands ( F r y ,  1973) - 
T h i s  e s t i m a t e  may be low by a f a c t o r  o f  t e n .
Why h a s n ' t  t h i s  p o t e n t i a l  e n e r gy  s o u r c e  been e x p l o r e d  more f u l l y  
in t h e  U n i t e d  S t a t e s ?  A n a e r o b i c  decay  i s  one o f  t h e  few n a t u r a l  p r o ­
c e s s e s  t h a t  has  n o t  been f u l l y  e x p l o i t e d  u n t i l  r e c e n t  t i m e s ,  and a r t i ­
f i c i a l  me thane  ga s  p r o d u c t i o n  i s  r e l a t i v e l y  new. Most o f  t h e  work has  
been c o n d u c t e d  in I n d i a  and o n l y  s i n c e  t h e  1940s .  I n d i a ' s  o v e r - p o p u l a ­
t i o n  o f  c a t t l e  and r e s u l t a n t  cow dung p ro b l e m ,  p l u s  t h e  need f o r  cheap  
f u e l  and f e r t i l i z e r ,  p r o v i d e d  t h e  impetus  f o r  r e s e a r c h  in t h i s  f i e l d .
As o f  1974,  more t h a n  7 , 0 0 0  b i o - g a s  d i g e s t e r s  were  o p e r a t i n g  in I n d i a ,  
and t h e  i n s t a l l a t i o n  o f  o v e r  100 , 000  more were  p l a n n ed  ( S i n g h ,  1974) .
B i o - g a s  d i g e s t e r s  we re  used in Europe  d u r i n g  World War II b e c a u s e  
o f  t h e  f u e l  s h o r t a g e ,  and t o d a y  many f a r m e r s  in F r an c e  and Germany c o n ­
t i n u e  t o  u s e  smal l  home d i g e s t e r s  t o  p r od u ce  t h e i r  own methane  f ue l  gas  
( F r y ,  1973) -  In A m e r i c a ,  however ,  whe re  t h e  p rob l em t r a d i t i o n a l l y  has 
been  w a s t e  d i s p o s a l  r a t h e r  t h a n  w a s t e  u s e ,  mos t  o r g a n i c  d i g e s t e r s  have 
been  l i m i t e d  t o  sewage t r e a t m e n t  p l a n t s  ( I m h o f f ,  M u l l e r ,  and T h i s t l e -  
t h w a y l e ,  1971) -  I t  i s  v e r y  l i k e l y  t h a t  t h e i r  u s e  w i l l  i n c r e a s e  h e r e  
a s  a l t e r n a t i v e  e n e r g y  s o u r c e s  a r e  e x p e r i m e n t e d  w i t h .
S po i l  bank h a b i t a t s  c o u l d  be s i t e s  f o r  me t hane  gas  p r o d u c t i o n .  
R a p i d l y  g rowing  p l a n t s  found in t h e s e  h a b i t a t s ,  such  as  w a t e r  h y a c i n t h ,  
r o s e a u  c a n e ,  and s h o r t - r o t a t i o n  hardwoods  c o u l d  p r o v i d e  t h e  needed 
b i omas s  f o r  o r g a n i c  d i g e s t e r s .
Wa t e r  h y a c i n t h  i s  a f r e s h w a t e r ,  f r e e - f l o a t i n g  a q u a t i c  found in 
t h e  c a n a l s  and o f t e n  in t h e  f r e s h w a t e r  impoundments  o f  t h e  s p o i l  bank 
l a n d s c a p e .  S i n c e  i t s  i n t r o d u c t i o n  i n t o  c o a s t a l  L o u i s i a n a  in 1884,  i t
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has  become a p e s t  ( H i 1d e r b r a n d , 19^6;  Bock,  1966) .  Forming m a t s ,  t h i s  
p e r e n n i a l  p l a n t  s p r e a d s  r a p i d l y ,  b l o c k i n g  n a v i g a t i o n a l  wa t e r wa ys  and 
d e t r i m e n t a l l y  a f f e c t i n g  t h e  e c o l o g y  o f  t h e  w e t l a n d s .  A t t e m p t s  t o  
e l i m i n a t e  o r  even  m o d e r a t e l y  c o n t r o l  i t  have  been f u t i l e .  Reproduc i ng  
v e g e t a t i v e l y , t h e  p l a n t  d o u b l e s  i t s  numbers  e v e r y  two weeks .  One p l a n t  
may p r o d u c e  65 , 00 0  d a u g h t e r  p l a n t s  in one  e i g h t - m o n t h  growing  s e a s o n ,  
and o n l y  t e n  p l a n t s  w i l l  c o v e r  an a c r e  in t h a t  s h o r t  t i me  span (Pen-  
found and E a r l e ,  19^8;  Bock,  1966) .
Wat e r  h y a c i n t h  cou l d  be grown and h a r v e s t e d  f rom t h e  c a n a l s  and 
impoundment s ,  t h e  n e c e s s a r y  l o g i s t i c a l  eq u i pme n t  b e i n g  l o c a t e d  on t h e  
s p o i l  bank r i d g e s .  The b i omas s  a v a i l a b l e  f rom i t  f o r  c o n v e r s i o n  t o  
me thane  gas  amounts  t o  a p p r o x i m a t e l y  500 pounds  o f  new s o l i d s  p e r  a c r e  
p e r  d ay ,  o r  70 t o n s  a n n u a l l y  ( Wo l v e r t o n ,  1977) .  The e n e r g y  p o t e n t i a l  
f rom t h i s  p l a n t  i s  g r e a t  when one  c o n s i d e r s  t h a t  a s  o f  March 1975,  L o u i s ­
i a n a ' s  Depa r t men t  o f  W i l d l i f e  and F i s h e r i e s  c o n f i r m e d  t h a t  o v e r  one  m i l ­
l i o n  a c r e s  o f  t h e  s t a t e  were  c o v e r e d  w i t h  t h i s  weed ( D a v i s ,  1976) .  The 
s l u d g e  p r od u c e d  f rom t h i s  p r o c e s s  c o u l d  be used  t o  f e r t i l i z e  n ea r b y  
c r o p l a n d .
Roseau c a n e  grows w e l l  on s p o i l  bank r i d g e s  and on t h e  s l o p e s  o f  
impoundments  and semi -  impoundments .  Because  o f  i t s  l a r g e  and h i g h l y  
p r o d u c t i v e  b i omass  c a p a b i l i t i e s  i t  c o u l d  a l s o  be used  as  f e e d s t o c k  f o r  
me thane  p r o d u c t i o n .
S h o r t - r o t a t i o n  hardwoods  grown on s p o i l  bank r i d g e s  a r e  a l s o  
c a p a b l e  o f  l a r g e  b i omass  f o r m a t i o n  and u l t i m a t e  gas  p r o d u c t i o n .  Many 
s p o i l  bank t r e e  s p e c i e s  r e p r o d u c e  r a p i d l y  from s p r o u t s .  Because  o f  
t h e i r  r a p i d  g ro w t h ,  b l a c k  w i l l o w  and e a s t e r n  co t t onwood  c o u l d  be
h a r v e s t e d  a n n u a l l y  o r  b i a n n u a l l y .  S e e d l i n g s  o f  t h e s e  s p e c i e s  a t t a i n  
h e i g h t s  o f  t h r e e  f e e t  d u r i n g  t h e  f i r s t  y e a r  and i n c r e a s e  t h e i r  d i a m e t e r s  
by one  i nch  a n n u a l l y  ( F o w e l l s ,  1965) .
The e n e r g y  d e r i v e d  f rom me thane  gas  p r o d u c t i o n  c ou l d  b e s t  be used
f o r  r u r a l  i n d u s t r i e s ,  such as  s u g a r  m i l l s  and menhaden f a c t o r i e s ,  whose
o r g a n i c  w a s t e  would be r e t u r n e d  t o  t h e  v e g e t a t i o n .  Wat e r  h y a c i n t h  and 
r o s e a u  c a n e ,  e s p e c i a l l y ,  a r e  a l s o  v e r y  c a p a b l e  w a s t e  a s s i m i 1a t o r s , a 
t o p i c  t o  be d e a l t  w i t h  be l ow.
Waste  Ass i m i 1 a t  ion
The p rob l ems  a s s o c i a t e d  w i t h  d o m e s t i c  and ■ i n d u s t r i a l  w a s t e  w a t e r
d i s p o s a l  in c o a s t a l  L o u i s i a n a  may i n c l u d e  w a t e r  p o l l u t i o n ,  o d o r i f e r o u s
c o n d i t i o n s ,  p o s s i b l e  harmful  a l g a l  g r o w t h ,  e u t r o p h i c a t  ion o f  s t i l l  and 
r un n i n g  w a t e r s  a c c o mpan i ed  by a d e c r e a s e  o f  d i s s o l v e d  oxygen ,  and l a r g e  
f i s h  k i l l s .  A l t h o u g h  t h e  f e d e r a l  g o v e r nm e n t ,  u n d e r  t h e  F ed e r a l  Water  
P o l l u t i o n  C o n t r o l  Act  Amendments o f  1972 ( P L 9 2 - 5 0 0 ) , i s  a t t e m p t i n g  t o  
s t o p  t h e  d i s c h a r g e  o f  any p o l l u t a n t s  i n t o  n a v i g a b l e  w a t e r s  by 1985,  
c u r r e n t  h a p h a z a r d  d i s p o s a l  o f  sewage e f f l u e n t s  f rom c o a s t a l  c i t i e s  and 
l o c a l  i n d u s t r i e s  i s  j e o p a r d i z i n g  t h e  e n v i r o n m e n t a l  q u a l i t y  o f  L o u i s i a n a ' s  
c o a s t .  S po i l  bank h a b i t a t s ,  e s p e c i a l l y  impoundment s ,  c o u l d  a l l e v i a t e  
some o f  t h i s  p rob l em t h r o u g h  u s e  o f  a l and  t r e a t m e n t  p r o c e s s  c a l l e d  
o v e r l a n d  f l ow.
P r e s e n t  day s a n i t a t i o n  e n g i n e e r i n g  p r a c t i c e s  f o r  w a s t e  w a t e r  
t r e a t m e n t  commonly use  p r i m a r y  and s e c o n d a r y  t r e a t m e n t  t o  r ed u c e  t h e  
o r g a n i c  l oad  o r  b i o c h e m i c a l  oxygen demand (BOD) o f  t h e  w a s t e .  P r i ma r y  
t r e a t m e n t  i s  a p h y s i c a l  p r o c e s s  whe re  s o l i d s  a r e  a l l o w e d  t o  s e t t l e  o u t  
o f  t h e  w a t e r .  S e c o n d a r y  t r e a t m e n t  u s e s  b i o l o g i c a l  p r o c e s s e s .  I t
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e f f e c t i v e l y  removes  up t o  90 p e r c e n t  o f  t h e  o r g a n i c  l o a d ,  r e s u l t i n g  in 
a low BOD e f f l u e n t .  T h i s  e f f l u e n t  i s  r a r e l y  used t o  i t s  p o t e n t i a l .
Hos t  o f  i t  i s  dumped i n t o  t h e  c o a s t a l  w a t e r wa y s .  O c c a s i o n a l l y  a t e r t i ­
a r y  t r e a t m e n t ,  u s i n g  b i o l o g i c a l  o r  chemi ca l  p r o c e s s e s ,  removes t h e  r e ­
ma i n i ng  n u t r i e n t s  and BOD compounds and p u r i f i e s  t h e  w a t e r  t o  d r i n k i n g  
w a t e r  q u a l i  t y .
In a r e a s  where  w a t e r  t r e a t m e n t  p l a n t s  a r e  n o t  p r e s e n t ,  l agoons  o r  
o x i d a t i o n  ponds  a r e  us ed  t o  p u r i f y  w a t e r  by u s i n g  s u n l i g h t ,  a l g a e ,  and 
m i c r o b i a l  a c t i o n  in t h e  p r e s e n c e  o f  oxygen .  The f i n a l  s t e p  in s e c o n da r y  
t r e a t m e n t  i s  c h l o r i n a t i o n  t o  k i l l  a s  much as  99 p e r c e n t  o f  t h e  p a t h o ­
g e n i c  b a c t e r i a  in t h e  w a s t e  e f f l u e n t .
L o u i s i a n a  i s  n o t  t h e  o n l y  s t a t e  w i t h  w a t e r  p o l l u t i o n  p r ob l e m s .
The F e d e r a l  Wat er  Q u a l i t y  A d m i n i s t r a t i o n  (FWQA) r e p o r t e d  in 1970 t h a t  
a l m o s t  a l l  o f  t h e  U n i t e d  S t a t e s '  s u b - b a s i n s  had 95 p e r c e n t  o r  more o f  
t h e i r  s t r e a m  m i l e s  in v i o l a t i o n  o f  t h e  e s t a b l i s h e d  w a t e r  q u a l i t y  c r i ­
t e r i a .  In L o u i s i a n a ,  w a s t e  w a t e r s  e m p t i e d  i n t o  wa t e r ways  come s p e c i f ­
i c a l l y  f rom " p o i n t  s o u r c e "  p o l l u t i o n ,  namely ,  f rom m u n i c i p a l i t i e s  and 
i n d u s t r i e s .  " No np o i n t  s o u r c e "  p o l l u t i o n ,  f rom g e n e r a l  r u n - o f f  u s u a l l y  
a s s o c i a t e d  w i t h  a g r i c u l t u r a l  l a n d u s e  and w i t h o u t  a d e f i n a b l e  s o u r c e ,  
has  y e t  t o  be c l e a r l y  d e f i n e d  and u n d e r s t o o d .  I t  i s  t h e  s u b j e c t  o f  
many S e c t i o n  208 w a t e r  q u a l i t y  s t u d i e s  a c r o s s  t h e  n a t i o n ,  s i n c e  i t  i s  
b e l i e v e d  t o  a c c o u n t  f o r  more p o l l u t i o n  t h a n  a l l  " p o i n t "  s o u r c e  d i s ­
c h a r g e s  combined ( Counc i l  on E n v i r o n me n t a l  Q u a l i t y ,  1977) -
Co a s t a l  L o u i s i a n a ' s  p o p u l a t i o n  d e n s i t y  i s  i n c r e a s i n g  s t e a d i l y ,  
and may r e a c h  200 p e r s o n s  p e r  s q u a r e  m i l e  in t h e  y e a r  2000 ( N a t i o n a l  
E s t u a r i n e  P o l l u t i o n  S t u d y ,  1970) .  The l i m i t e d  s p a c e  f o r  c o n v e n t i o n a l
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w a s t e  w a t e r  t r e a t m e n t  p l a n t s  on l e v e e s  w i l l  i n c r e a s e  t h e  w a t e r  p o l l u t i o n  
p rob lems  in t h i s  a r e a .  In 1969 a l o n e ,  120 m i l l i o n  g a l l o n s  o f  d o m e s t i c  
w a s t e  w a t e r  were  dumped i n t o  L o u i s i a n a ' s  s t r e a m s ,  r i v e r s ,  and l a k e s ;  
a l l  had r e c e i v e d  p r i m a r y  t r e a t m e n t ,  and a l a r g e  p e r c e n t a g e  had r e c e i v e d  
s e c o n d a r y  t r e a t m e n t  b u t  no more (Meo e t  a l . ,  1975) .
I n d u s t r i a l  w a s t e  w a t e r  d i s c h a r g e s  in c o a s t a l  L o u i s i a n a  come from 
p e t r o l e u m ,  f i s h e r i e s ,  and a g r i c u l t u r a l  i n d u s t r i e s .  P r o c e s s i n g  menhaden,  
c r o a k e r ,  s h r i m p ,  o y s t e r s ,  and c r a b s  c o n t r i b u t e s  t o  most  o f  t h e  f i s h e r i e s  
w a s t e  w a t e r ,  w h i l e  s u g a r  ca ne  m i l l s  p r o d u c e  t h e  ma j o r  a g r i c u l t u r a l  w as t e  
w a t e r  p r o d u c t .  The s e  d i s c h a r g e s  have  s e r i o u s l y  a f f e c t e d  v a l u a b l e  e s t u -  
a r i n e  r e s o u r c e s .  For  e x ampl e ,  sewage p o l l u t i o n  from t h e  New O r l e a n s '  
m e t r o p o l i t a n  a r e a  has  c a u s ed  t h e  c o n t i n u o u s  s u s p e n s i o n  o f  o y s t e r  h a r ­
v e s t i n g  in Lake Borgne due t o  p u b l i c  h e a l t h  p r e c a u t i o n s .
What may be done t o  h e l p  a l l e v i a t e  t h i s  p o l l u t i o n  problem? Land 
t r e a t m e n t  o f  o r g a n i c  w a s t e  w a t e r  t h r o u g h  o v e r l a n d  f low has  been  shown t o  
be an e f f e c t i v e  and economi ca l  means o f  d e a l i n g  w i t h  w a s t e  w a t e r  d i s ­
pos a l  in c o a s t a l  L o u i s i a n a  (Meo e t  a l . ,  1975) .  In Du l ac ,  L o u i s i a n a ,  
p r i m a r y - t r e a t e d  o r g a n i c  w a s t e  f rom a menhaden p r o c e s s i n g  p l a n t  was 
s p r a y e d  a t  a low r a t e  o n t o  a n a t u r a l l y  v e g e t a t e d  s p o i l  s l o p e  c o v e r e d  
w i t h  r o s e a u  c a n e ,  and the n  a l l o w e d  t o  f l ow s l o w l y  i n t o  an e n c l o s e d  
f r e s h w a t e r  marsh .  The s o i l - p l a n t  s y s t em removed 58 p e r c e n t  o f  t h e  t o t a l  
o r g a n i c  c a r b o n ,  51 p e r c e n t  o f  t h e  t o t a l  n i t r o g e n ,  and 53 p e r c e n t  o f  t h e  
t o t a l  p h o s p h a t e  p h os p h o ru s  a s  t h e  e f f l u e n t  f l owed  o v e r  t h e  6 p e r c e n t ,
100 f e e t  s l o p e  (Meo e t  a l . ,  1975) .  T h i s  method p r o v i d e d  s e c o n d a r y  and ,  
in some c a s e s ,  t e r t i a r y  t r e a t m e n t  o f  h i g h - l o a d  o r g a n i c  w a s t e  w a t e r .
S po i l  bank h a b i t a t s ,  e s p e c i a l l y  impoundments ,  c o u l d  be used  in t h i s
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manner .  The s y s t em would work b e s t  In f r e s h w a t e r  a r e a s  w i t h  r o s e a u  cane  
growing  on t h e  ba n k s  and w a t e r  h y a c i n t h  g rowing  in t h e  impoundment .
T he s e  r a p i d l y  g rowi ng  p l a n t s  q u i c k l y  a s s i m i l a t e  p o l l u t a n t s ,  and c ou l d  
be h a r v e s t e d  f o r  o t h e r  u s e s ,  such  as  me thane  gas  and p a p e r  p r o d u c t i o n .
Wat e r  h y a c i n t h  i s  a r e m a r k a b l e  p l a n t  in t h i s  r e g a r d .  I t  can r e ­
duce raw sewage t o  a c c e p t a b l e  e f f l u e n t ,  a b s o r b  c a r c i n o g e n s ,  and c o n c e n ­
t r a t e  t o x i c  m e t a l s  and r a d i o a c t i v e  m a t e r i a l s  in i t s  r o o t s  whence g o l d ,  
s i l v e r ,  l e a d ,  m e r c u r y ,  cadmium,  s t r o n t i u m  90,  and such  may be r e c o v e r e d  
( W o l v e r t o n ,  1977) .  The p l a n t  can a c c u m u l a t e  t h e s e  s u b s t a n c e s  in a c o n ­
c e n t r a t i o n  10 , 000  t i m e s  g r e a t e r  t h a n  t h a t  o f  t h e  s u r r o u n d i n g  w a t e r .  For  
t h i s  r e a s o n ,  h y a c i n t h  i s  s a i d  t o  c l e a n  up w a s t e  b e t t e r  t ha n  any sys t em 
t e c h n o l o g y  has  a v a i l a b l e .  I t  p r e s e n t l y  i s  used  in Bay S t .  Lou i s  and 
Orange Grove,  M i s s i s s i p p i ,  t o  c l a r i f y  raw sewage a t  a g r e a t  s a v i n g s  t o  
t h o s e  towns .  I t  may w e l l  become t h e  f i r s t  p l a n t  t o  r e a c h  o u t e r  s p a c e .  
NASA o f f i c i a l s  a r e  b e i n g  u r ge d  t o  t a k e  h y a c i n t h s  a b o a r d  an e a r l y  s h u t t l e  
f l i g h t  t o  p u r i f y  w a s t e s  ( Wo l v e r t o n ,  1977 ) .  In a s p a c e  s t a t i o n ,  a t a n k  
m e a s u r i n g  3 x 12 f e e t  and s e v e r a l  f e e t  d e e p ,  f i l l e d  w i t h  w a t e r  h y a c i n t h ,  
c ou l d  p u r i f y  t h e  w a s t e  o f  10 p e o p l e  ( W o l v e r t o n ,  1977) .  The p o t e n t i a l  o f  
t h i s  p l a n t  and t h e  s p o i l  bank e n v i r o n m e n t  in w a s t e  a s s i m i l a t i o n  must  r e ­
c e i v e  f u r t h e r  a t t e n t i o n .
R e c e n t l y ,  t h e  use  o f  duckweed a s  a w a s t e  a s s i m i l a t o r  w i t h i n  im­
poundments  has  been e x p l o r e d  in L o u i s i a n a  (Hi l l man  and C u l l e y ,  1978) .
I t  may a l s o  be used  as  a f e e d  f o r  c a t t l e  o r  f o r  me thane  gas  p r o d u c t i o n .
A q u a c u l t u r e
A q u a c u l t u r e  i s  t h e  r e a r i n g  o f  a q u a t i c  a n i m a l s  and p l a n t s  unde r  
c o n t r o l l e d  c o n d i t i o n s ,  f o r  commerc i a l  e n d s ,  u s i n g  t h e  t e c h n i q u e s  o f
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a g r i c u l t u r e  and an imal  h us ba nd r y  ( Ry t h e r  and Ba r da c h ,  1968 ) .  F r e s h w a t e r  
o r  m a r i n e  f i s h ,  s h e l l f i s h ,  and p l a n t s  a r e  grown in e i t h e r  c o n f i n e d  o r  
open w a t e r  s i t e s .  Because  o f  t h e  i n t e n s i v e  t e c h n i q u e s  u s e d ,  p r o d u c t i o n  
y i e l d s  a r e  much h i g h e r  t h a n  n o r m a l l y  found in n a t u r e .  Up t o  5 , 0 0 0  
pounds  o f  f i s h  p e r  a c r e  have  been p roduced  in a q u a c u l t u r e  s i t e s  u s i n g  
b o t h  f o d d e r  and f e r t i l i z e r  ( Ba r da c h ,  R y t h e r ,  and McLarney,  1972) .
The v a l u e  o f  a q u a c u l t u r e  l i e s  in i t s  a b i l i t y  t o  i n c r e a s e  t h e  
w o r l d ' s  s u p p l y  o f  p r o t e i n  a t  a t i me  when t h e r e  a r e  c r i t i c a l  f ood  s h o r t ­
a g e s .  P r o t e i n  d e f i c i e n c i e s  a r e  e x p e c t e d  t o  i n c r e a s e  a s  human p o p u l a t i o n  
c o n t i n u e s  t o  o u tg r ow  i t s  food r e s o u r c e s .  At t h e  c u r r e n t  h a r v e s t  r a t e  o f  
141 b i l l i o n  pounds  a n n u a l l y ,  t h e  w o r l d ' s  s e a f o o d s  w i l l  be in s h o r t  s up p l y  
w i t h i n  o n l y  t e n  y e a r s  ( Glude ,  1977) .  The U n i t e d  S t a t e s  i s  a l r e a d y  h a r ­
v e s t i n g  i t s  f i s h e r i e s  p r o d u c t s  a t  l e v e l s  o f  maximum s u s t a i n a b l e  y i e l d .
At t h e  p r e s e n t  t i me  demands a r e  a l r e a d y  g r e a t e r  t h a n  t h e  a v a i l a b l e  y i e l d ,  
and t h e  U.S.  must  impor t  s e a f o o d s .  For e xampl e ,  some 65 p e r c e n t  o f  t h e  
shr imp consumed in t h e  U.S.  a r e  impor t ed  (Brown,  1977 ) .  The U.S.  demand 
f o r  t r a d i t i o n a l  s e a f o o d s  w i l l  become c r i t i c a l  w i t h i n  t h e  n e x t  d e c a d e  and 
r e s u l t  in p h y s i c a l  s h o r t a g e s  and i n c r e a s e d  p r i c e s  o f  many p r o d u c t s  
( Gl ude ,  1977) .  A q u a c u l t u r e  c o u l d  a l l e v i a t e  some o f  t h e s e  p r o b l e m s ,  and 
more i m p o r t a n t l y ,  s p o i l  bank h a b i t a t s  such  as  impoundments  and c a n a l s  
c o u l d  p r o v i d e  t h e  n e c e s s a r y  a q u a c u l t u r e  s i t e s .
The h i s t o r y  o f  a q u a c u l t u r e  goes  back  a b o u t  3 , 5 0 0  y e a r s  t o  t h e  
C h i n e s e  (Bardach  e t  a l . ,  1972 ) .  They grew c a r p  in oxbow l a k e s  and l a t e r  
in ponds .  The f i r s t  book on t h e  s u b j e c t  was w r i t t e n  by t h e  C h i n e s e  
s c h o l a r  Fan Li a b o u t  500 B.C.  L a t e r ,  t h e  J a p a n e s e ,  Romans,  and Eu r o ­
p eans  p r a c t i c e d  a q u a c u l t u r e .  Today t h e  w o r l d w i d e  o u t p u t  f rom
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a q u a c u l t u r e  has  a p p r o x i m a t e l y  d o ub l e d  d u r i n g  t h e  l a s t  5 y e a r s  and now 
amounts  t o  some 13-2 b i l l i o n  p o u n d s ,  r o u g h l y  10 p e r c e n t  o f  wor l d  f i s h  
p r o d u c t i o n  (Glude ,  1977) .  Some c o u n t r i e s ,  m o s t l y  in S o u t h e a s t  A s i a ,  a l ­
r ea dy  r e l y  upon a q u a c u l t u r e  f o r  o v e r  40 p e r c e n t  o f  t h e i r  t o t a l  f i s h e r i e s  
s u p p l y  and e x p e c t  p r o d u c t i o n  t o  i n c r e a s e .  In t h e  U . S . ,  however ,  a q u a ­
c u l t u r e  a c c o u n t s  f o r  o n l y  2 p e r c e n t  o f  t o t a l  f i s h e r y  p r o d u c t s  consump­
t i o n  (Glude ,  1977) .  At t h e  p r e s e n t  t i me  a q u a c u l t u r e  p r o d u c e s  25 p e r c e n t
o f  t h e  s a lmon ,  40 p e r c e n t  o f  t h e  o y s t e r s ,  50 p e r c e n t  o f  t h e  c a t f i s h  and 
c r a w f i s h ,  n e a r l y  a l l  o f  t h e  t r o u t ,  and smal l  q u a n t i t i e s  o f  s e v e r a l  o t h e r  
s p e c i e s ;  a t o t a l  o f  1^3 m i l l i o n  pounds .
The p o t e n t i a l  f o r  a q u a c u l t u r e  i s  g r e a t .  I t  c o u l d  r a i s e  t h e  w o r l d ' s
f i s h  t o n n a g e  t h r e e  t o  f i v e  f o l d  ( R y t h e r  and B a r d a c h ,  1968) .  In t h e  U . S . ,  
f un d i n g  f o r  a q u a c u l t u r e  a c t i v i t i e s  comes f rom t h e  N a t i o n a l  O c e a n i c  and 
A tmo s ph e r i c  A d m i n i s t r a t i o n ' s  O f f i c e  o f  Sea G r a n t .  S c i e n t i s t s  a r e  r e ­
s e a r c h i n g  u s e s  o f  new s p e c i e s  and s t u d y i n g  p r ob l e ms  a s s o c i a t e d  w i t h  a q u a ­
c u l t u r e  such as  d i s e a s e s ,  t e m p e r a t u r e  r e q u i r e m e n t s ,  p r o d u c t i o n  c o n s i s t ­
e n c y ,  and s i t e  c h a r a c t e r i s t i c s .  Whi l e  t h e  p r e s e n t  annua l  f un d i n g  s t a n d s  
a t  $8 m i l l i o n  i t  i s  e x p e c t e d  t o  r i s e  t o  $19 m i l l i o n  n e x t  y e a r ,  i n d i c a t ­
ing t h e  i m po r t a n c e  a s s i g n e d  t o  t h i s  a c t i v i t y  f o r  t h e  i mmedi a t e  f u t u r e  
( Glude ,  1977) ( F i g u r e  5 5 ) .
Impoundments and c a n a l s  c o u l d  g r e a t l y  i n c r e a s e  L o u i s i a n a ' s  f i s h ­
e r y  p r o d u c t s .  The 1970 commerc i a l  f i s h  c a t c h  in t h e  s t a t e  was d i s t r i b ­
u t e d  by d o l l a r  v a l u e  among s i x  d i f f e r e n t  o r g a n i s m s :  (1) s h r i m p ,  5 0 . 5  
p e r c e n t  o f  t h e  c a t c h ,  (2) menhaden,  3 0 . 3  p e r c e n t ,  (3)  o y s t e r s ,  5 . 8  p e r ­
c e n t ,  (A) c a t f i s h ,  2 . 6  p e r c e n t ,  (5) c r a b s ,  1 . 7  p e r c e n t ,  and (6) c r aw ­
f i s h ,  1 . 5  p e r c e n t  ( L o u i s i a n a  W i l d l i f e  and F i s h e r i e s  Commiss ion,  1972) .
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Both c r a w f i s h  and c a t f i s h  p r o d u c e r s  a l r e a d y  use  a q u a c u l t u r e  t e c h n i q u e s  
and c ou l d  o p e r a t e  in f r e s h w a t e r  impoundments .  R es ea r c h  on t h e  e f f e c t s  
o f  s a l i n i t y  on t h e s e  s p e c i e s  may d e t e r m i n e  t h e  f e a s i b i l i t y  o f  r a i s i n g  
them in b r a c k i s h  impoundments  a s  w e l l .  Shr imp f a r mi n g  in p o n d s ,  a l ­
t hough  s u c c e s s f u l  in J apan  and t e s t e d  in F l o r i d a ,  has  n o t  become v i a b l e  
in t he  U.S.  y e t .
F r e s h w a t e r  impoundments  in L o u i s i a n a  may soon c u l t u r e  prawns (Mac- 
r o b r ac h i um r o s e n b e r g i ? ) l a r g e  f r e s h w a t e r  sh r i mp  f rom Ma l a y s i a  (Brown,
1977) .  S i n c e  1972 South  C a r o l i n a  has  c o n d u c t e d  r e s e a r c h  on t h i s  o r g a n ­
ism,  and l a s t  y e a r  f i n a l l y  h a r v e s t e d  i t s  f i r s t  c r o p .  Old r i c e  f i e l d s  
a r e  p r o v i d i n g  a q u a c u l t u r e  s i t e s  t h e r e  (Dean,  1975) .  The warmer  w a t e r s  
o f  L o u i s i a n a ,  p l u s  t h e  many a v a i l a b l e  a q u a c u l t u r e  s i t e s ,  w i l l  p r o b a b l y  
make t h i s  s t a t e  t h e  l e a d i n g  p r o d u c e r  o f  prawns  in t h e  n e a r  f u t u r e .
A q u a c u l t u r e  i s  becoming a good economi c  i n v e s t m e n t ,  w i t h  an e x ­
p e c t e d  r e t u r n  o f  18 p e r c e n t  o r  b e t t e r  ( U n i t e d  N a t i o n ' s  Food and A g r i ­
c u l t u r e  O r g a n i z a t i o n ,  1972) .  We can e x p e c t  t o  s ee  t h i s  a c t i v i t y  i n ­
c r e a s i n g  c o n t i n u o u s l y  a s  t e c h n i c a l  p r o b l e ms  a r e  s o l v e d .  However ,  q u e s ­
t i o n s  r e g a r d i n g  j u r i s d i c t i o n  and i n f r i n g e m e n t  on n a v i g a t i o n ,  f i s h i n g ,  
and r e c r e a t i o n  w i l l  have t o  be c o n s i d e r e d .  A q u a c u l t u r e  has  an added 
a d v a n t a g e  o f  improving  w a t e r  q u a l i t y ,  and may a c t  a s  a w a s t e  a s s i m i -  
l a t o r  o r  a l t e r n a t i v e  t o  t e r t i a r y  w a s t e  w a t e r  t r e a t m e n t  (Meo e t  a l . ,
1975;  Hi l l man  and C u l l e y ,  1978 ) .  As L o u i s i a n a ' s  s e a f o o d s  a r e  d e p l e t e d ,  
b e c a u s e  o f  t h e  c o n t i n u a l  d e s t r u c t i o n  o f  h e r  w e t l a n d s ,  p e r h a p s  a t  l e a s t  
some o f  t h e s e  r e l i c ,  d r ed g e d  h a b i t a t s ,  such  as  impoundments  and c a n a l s ,  
may be used  b e n e f i c i a l l y  t o  r e p l e n i s h  h e r  f i s h e r i e s  p r o d u c t i o n .
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W i l d l i f e  and Game Management  
W i l d l i f e  and game management  on s p o i l  bank h a b i t a t s  may be c l o s e l y  
a s s o c i a t e d  w i t h  r e c r e a t i o n a l  u s e  o f  t h o s e  s i t e s ,  e x c e p t  when p r o t e c t e d  
a r e a s  a r e  r e q u i r e d  f o r  e n d a n g e r e d  o r  s p a r s e l y  numbered s p e c i e s .  For  
e xampl e ,  game management  p r omot es  a b u n d a n t  b r e e d i n g  o f  c e r t a i n  p r i z e d  
game and commerci a l  s p e c i e s ,  w h i l e  w i l d l i f e  management  u s u a l l y  combines  
w i l d l i f e  p r o t e c t i o n  w i t h  n a t u r e  t r a i l s  and o b s e r v a t i o n  t owe r s  f o r  t o u r ­
i s t s .  Each s p o i l  bank h a b i t a t  c o n t a i n s  a d i f f e r e n t  a s s e m b l a g e  o f  a n i ­
ma l s .  J u s t  as  t h e  f l o r a  have a d a p t e d  t o  t h e s e  d i s t u r b e d  s i t e s ,  so have 
t h e  f a u n a .  Some i n d i c a t i o n s  o f  t h e  p o t e n t i a l  u s e s  o f  s p o i l  a r e a s  f o r  
w i l d l i f e  and game management  may be drawn f rom t h e  v e r y  l i m i t e d  number 
o f  s t u d i e s  c o n d u c t e d  on t h i s  t o p i c .
S po i l  bank r i d g e s ,  b e c a u s e  o f  t h e i r  t e r r e s t r i a l  n a t u r e ,  a t t r a c t  
c e r t a i n  s p e c i e s  o f  b i r d s ,  i n s e c t s ,  r e p t i l e s ,  and mammals.  J u s t  a s  p l a n t  
d i v e r s i t y  i s  g r e a t e r  on t h e  s p o i l  bank  r i d g e  t h a n  in t h e  a d j a c e n t  w e t ­
l a n d ,  so  i s  an i mal  d i v e r s i t y  (McGinnis  e t  a l . ,  1972;  T i n k l e ,  1959;  Mabie,  
1975a ) .  For  ex a mp l e ,  in t h e  Bayou L a f o u r c h e  D e l t a  a r e a  in c o n t r a s t  t o  
t h e  11 d i f f e r e n t  s p e c i e s  o f  r e p t i l e s  found on s p o i l  bank r i d g e s  in t h e  
f r e s h w a t e r  c y p r e s s  swamp, t h e  swamp p r o p e r  c o n t a i n e d  o n l y  5 d i f f e r e n t  
s p e c i e s  (Mabie ,  1975a)  ( Ta b l e  2 0 ) .  A l s o ,  on s p o i l  banks  g r e a t e r  numbers  
o f  i n d i v i d u a l  a n i m a l s  e x i s t .
A number o f  mammals a r e  a s s o c i a t e d  w i t h  s p o i l  bank r i d g e s ,  and 
th e y  a r e  h u n t a b l e  t y p e s ,  such  a s  d e e r ,  r a b b i t s ,  and a r m a d i l l o s .  O t h e r  
a n i m a l s  c o u l d  be s t o c k e d  o r  b r e d  on t h e s e  r i d g e s  f o r  h u n t i n g  p u r p o s e s .
Because  e l e v a t e d  s p o i l  a r e a s  a t t r a c t  b i r d s ,  P a r n e l l  and S oo t s  
( 1975) s t r o n g l y  s u g g e s t  t h a t  t h e s e  i s l a n d s  and r i d g e s  o ug h t  t o  be
2 1 3
TABLE 20
CONTRAST BETWEEN THE NUMBER OF DIFFERENT REPTILIAN SPECIES 
FOUND ON SPOIL BANKS VERSUS THE WETLAND PROPER FOR 
A FRESH SWAMP ENVIRONMENT LOCATED ALONG 
THE PROPOSED LOOP PIPELINE ROUTE
Speci  es C y p r e s s -Tupe l o Spo i l  Bank Aquat  i c
Amer ican  A l i i  g a t o r
( A l l i g a t o r  m i s s i s s i p p i e n s i s ) 0 2 3
Green a n o l e
( A n o l i s  c a r o l i n e n s i s ) 2 21 0
Ground s k i n k
(Lygosoma l a t e r a l ) 0 15 0
Diamondback w a t e r  s n a k e
( N a t r i x  r h o m b i f e r a  r h o m b i f e r a ) 1 10 3
Ribbon s nake
(Thamnophis  s a u r i t u s ) 0 2 0
Sp e c k l e d  k i n g s n a k e
( L a m p r o p e l t i s  g e t u l u s  h o l b r o o k i ) 0 1 0
E a s t e r n  y e l l o w - b e l l i e d  r a c e r
( C o l u b e r  c o n s t r i c t o r  f l a v i v e n t r i s ) 0 2 0
Wes t e r n  c o t t o n mo u t h
( A g k i s t r o d o n  p i s c i v o r u s ) 2 12 3
Green t r e e f r o g  
(Hyla c i n e r e a ) 0 2 0
F i v e - 1 ined s k i n k  
(Eumeces f a s c i a t u s ) 1 6 0
Green f r o g
(Rana c l a m i t a n s ) 2 23 10
To t a  1 8 96 19
SOURCE: D. W. Mabie ,  1975.  R e p t i l e s  and a m p h i b i a n s .  In E n v i r o n ­
menta l  A s s e s s me n t  o f  a L o u i s i a n a  O f f s h o r e  Oi l  P o r t  and A p p e r t i n e n t  P i p e ­
l i n e  and S t o r a g e  F a c i l i t i e s .  Vol .  I l l ,  Tech .  Appendix  VI S e c t i o n  10. 
C e n t e r  f o r  Wet l and  R e s o u r c e s ,  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  Baton Rouge,  
LA. P r e p a r e d  f o r  L o u i s i a n a  O f f s h o r e  Oi l  P o r t ,  I n c . ;  pp.  VI.  10-1 t o
10- 12 .
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managed as  b i r d  s a n c t u a r i e s .  They c i t e  t h e  o n - g o i n g  d e s t r u c t i o n  o f  
s u i t a b l e  a v i f a u n a l  n e s t i n g  h a b i t a t s  due t o  r e a l  e s t a t e  and r e c r e a t i o n a l  
d e v e l opmen t  a l o n g  t h e  c o a s t  a s  t h e  m a jo r  r e a s o n  f o r  such u s a g e .  Human 
a c t i v i t y  d r i v e s  b i r d s  away,  w h i l e  s p o i l  a r e a s ,  which  a r e  e s s e n t i a l l y  
unused ,  d i s t a n t ,  and  q u i e t  p l a c e s ,  a t t r a c t  b i r d s .  Both pe r ma nen t  c o a s t a l  
a v i f a u n a l  r e s i d e n t s  and m i g r a t o r y  b i r d s  use  t h e s e  s i t e s .  Co as t a l  L o u i s ­
i ana  i s  l o c a t e d  a l o n g  a m a j o r  m i g r a t o r y  f l y wa y .  Each y e a r  m i l l i o n s  o f  
b i r d s  m i g r a t e  d u r i n g  autumn from v a r i o u s  r e g i o n s  o f  t h e  Un i t e d  S t a t e s  
t o  Mexico and South  Amer ica  and t h e n  r e t u r n  d u r i n g  s p r i n g .  E l e v a t e d  
a r e a s  in t h e  marsh w i t h  s h r u b  o r  t r e e  c o v e r ,  such a s  s p o i l  ba n k s ,  l e v e e s ,  
and c h e n i e r s ,  a r e  f r e q u e n t l y  used  by t h e s e  m i g r a n t  b i r d s  f o r  f oo d ,  r e s t ,  
and p r o t e c t i o n  (Mabie ,  1975c ) .
R e s i d e n t  marsh and  wading  b i r d s  use  s p o i l  i s l a n d s  and r i d g e s  in 
v a r i o u s  s t a g e s  o f  p l a n t  s u c c e s s i o n  ( P a r n e l l  and S o o t s ,  1975)-  W i l l e t s  
and g u l l s  n e s t  in s a l t me a d o w  g r a s s  and h e r b s ,  w h i l e  r e d - wi n ge d  b l a c k ­
b i r d s  and g r a c k l e s  n e s t  on newly emerged  s h r u b  t h i c k e t s .  Herons  and 
e g r e t s  b u i l d  r o o k e r i e s  on s i l v e r l i n g ,  marsh e l d e r ,  and wax m y r t l e  
s h r u b s .  In Nor th  C a r o l i n a ,  c o a s t a l  d r e d g e  s p o i l  i s l a n d s  m e a s u r i n g  o n l y  
a c o u p l e  o f  hund r ed  f e e t  in d i a m e t e r  were  found t o  c o n t a i n  n e s t i n g  c o l ­
o n i e s  o f  h e r o n s  and e g r e t s  r a n g i n g  f rom a few hundred  t o  s e v e r a l  t h o u ­
sand p a i r s .  N e s t i n g  has  p e r s i s t e d  f o r  s e v e r a l  y e a r s  ( P a r n e l l  and 
S o o t s , 1975) .
An i n t e r e s t i n g  phenomenon o c c u r r i n g  on s p o i l  bank r i d g e s  in 
c o a s t a l  L o u i s i a n a  i s  t h a t  t e r r e s t r i a l  o r  n o n - w e t l a n d  b i r d  s p e c i e s  a r e  
b e g i n n i n g  t o  e s t a b l i s h  r e s i d e n c e .  The s e  i n c l u d e  s wa l l o w s ,  w a r b l e r s ,  
and b e l t e d  k i n g f i s h e r s  ( P e r s o n a l  C o r r e s p o n d e n c e  w i t h  Dave Mabie,
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W i l d l i f e  R e s e a r c h e r  f o r  LOOP P r o j e c t ,  May 197^ ) .  Again t h e r e  i s  t h e  
p a r a l l e l  be tween p l a n t  and an imal  deve l opmen t  on t h e  s p o i l  bank r i d g e s ,  
a s  u s u a l l y  h i g h l a n d  s p e c i e s  b e g i n  t o  e s t a b l i s h  t h e m s e l v e s  in p l a c e  o f  
w e t l a n d  a s s o c i a t i o n s .
The v a l u e  o f  u s i n g  s p o i l  a r e a s  f o r  b i r d  management  was emphas i zed  
in a s t u d y  c o n d u c t e d  on F i r e  I s l a n d  and Cape H a t t e r a s  N a t i o n a l  S e a s h o r e  
P a r k s .  A c c o rd i n g  t o  t h i s  s t u d y ,  3^ t o  95 p e r c e n t  o f  t h e  w a t e r b i r d s  in 
t h e s e  r e s p e c t i v e  p a r k s  use  d r e d g e  i s l a n d s  f o r  n e s t i n g  p a r t l y  b e c a u s e  
t h e y  have  been f o r c e d  o f f  o f  o t h e r  a r e a s  (Buckl ey  and Buc k l e y ,  1975) .
The b i r d s  a r e  r e p r o d u c i n g  so we l l  t h a t  t h e  N a t i o n a l  Pa rk  S e r v i c e  has  
s u g g e s t e d  t h a t  s p o i l  i s l a n d s  be managed as  a " n a t u r a l  r e s o u r c e "  t o  p r e ­
s e r v e  t h e  " r i g h t  s t a g e s  o f  p l a n t  s u c c e s s i o n "  a d v a n t a g e o u s  t o  b i r d  d e v e l ­
opment  and r e p r o d u c t i o n .  T h i s  agenc y  has  c a l l e d  f o r  an " annua l  h a b i t a t  
u s e - i n v e n t o r y  o f  a l l  d r e d g e  i s l a n d s ,  i n c l u d i n g  c a t a l o g u i n g  o f  s t a g e s  o f  
e c o l o g i c a l  s u c c e s s i o n  and a l l  d r e d g e  i s l a n d  t o p o g r a p h y  v a r i a b l e s ,  q ua n ­
t i f i e d  w h e r e v e r  p o s s i b l e "  (Buck l ey  and Buc k l e y ,  1975) .  P a r t  two o f  
t h i s  c h a p t e r  d e a l s  s p e c i f i c a l l y  w i t h  a method f o r  c a t a l o g u i n g  and 
m o n i t o r i n g  s p o i l  bank v e g e t a t i o n a l  c ha nge .
Impoundments  o f f e r  v a l u a b l e  h a b i t a t s  f o r  m i g r a t o r y  d a b b l i n g  ducks  
and b i r d s  o f  p r e y .  D a b b l i n g ,  o r  p u d d l e  d u c k s ,  i n c l u d e  mos t  o f  t h e  
h i g h l y  p r i z e d  game s p e c i e s  such  as  m a l l a r d s ,  p i n t a i l s ,  t e a l s ,  b a l d -  
p a t e s ,  and s h o v e l e r s .  Thes e  ducks  u s u a l l y  w i n t e r  in L o u i s i a n a ' s  f r e s h ­
w a t e r  ma r s he s  ( Ch a b r ec k ,  1971;  P a l m i s a n o ,  1972) .  Heavy r a i n f a l l  may 
r e d u c e  t h e  s a l i n i t y  o f  an impoundment  enough t o  draw l a r g e  numbers  o f  
t h e s e  ducks  c o a s t w a r d .  Such was t h e  c a s e  a t  t h e  Fourchon Road impound­
ment  in December 1973 when 6 7 .1 p e r c e n t  o f  t h e  d a b b l e r s  w i n t e r i n g  in
216
s o u t h e a s t e r n  L o u i s i a n a  were  r e c o r d e d  in t h e  impoundment  and 2 7 . 9  p e r c e n t  
in t h e  a d j a c e n t  s a l t m a r s h  (Mabie ,  1975b) .  T h i s  l a r g e  number o f  ducks  
was a t t r a c t e d  by wi dgeon g r a s s  and a l g a e  which grow a b u n d a n t l y  in t h e  
impoundment .  These  p l a n t s  a r e  known t o  be e x c e l l e n t  food i t ems  f o r  game 
d u c k s ,  c o n s t i t u t i n g  t h e  l a r g e s t  p e r c e n t a g e  o f  f oods  e a t e n  in t h e  c o a s t a l  
a r e a s  o f  t h e  Gu l f  ( M a r t i n  and U h l e r ,  1939) .  Game ducks  a l s o  consume 
some smal l  f i s h ,  p r i m a r i l y  k i l l i f i s h ,  found in impoundments .  O s p r e y s ,  
which  a r e  f i s h  hawks and b i r d s  o f  p r e y ,  have  been s i g h t e d  f e e d i n g  upon 
f i s h  f rom impoundments  (Mabie ,  1975b) .  Thes e  b i r d s  have  become l i m i t e d  
in numbers  a l o n g  t h e  c o a s t  due t o  t h e  d e s t r u c t i o n  o f  t h e i r  n e s t i n g  h a b i ­
t a t s  and t h e  i n c r e a s e d  amounts  o f  p e s t i c i d e s  in t h e  e n v i r o n m e n t .
Cana l s  may a l s o  be used  f o r  w i l d l i f e  management .  B e s i d e s  p r o v i d i n g  
a c c e s s  i n t o  i n l a n d  w e t l a n d  a r e a s  and p r omot ing  s a l t  e n c r o a c h m e n t ,  t h e s e  
a r t i f i c i a l  wa t e r wa y s  a c t  as  m i g r a t o r y  p a t h s  f o r  f i s h  and a l l i g a t o r s .  Man­
agement  o f  t h e s e  a r e a s  would be d i f f i c u l t ,  bu t  n o t  i m p o s s i b l e .  S a l i n i t y  
and d r a i n a g e  c o u l d  be c o n t r o l l e d  t h r o u g h  t h e  use  o f  w i e r s  (Ragan e t  a l . ,
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R e s ea r c h  and E d u c a t i o n
Only a v e r y  few r e s e a r c h  s t u d i e s  have been c o n d u c t e d  on s p o i l  bank 
h a b i t a t s .  Spo i l  bank r i d g e s  o f  c o a s t a l  L o u i s i a n a  have  a i d e d  a r c h a e o l o g i ­
ca l  s t u d i e s  in t h e  p a s t  and t h e y  may c o n t i n u e  t o  do so in t h e  f u t u r e  
( G a g l i a n o  and S a u c i e r ,  1963) .  I n d i a n  s i t e s  such  a s  b u r i a l  mounds and 
middens  a r e  o f t e n  d i f f i c u l t  t o  s e e  v i s u a l l y  in w e t l a n d  a r e a s ,  and t h i s  
p rob l em i s  compounded by t h e  s l ow n a t u r a l  s u b s i d e n c e  o f  t h e  d e l t a  which 
t e n d s  t o  bury  t h e  mounds t h r o u g h  t i m e .  O c c a s i o n a l l y ,  t h e  d r e d g i n g  o f
o i 1- w e l 1- a c c e s s  c a n a l s  u n c o v e r s  v a l u a b l e  I n d i a n  r e l i c s ,  m o s t l y  p o t c h e r d s ,
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which  end up on t h e  s p o i l  bank r i d g e s .
S po i l  bank h a b i t a t s  c o u l d  be used as  v a l u a b l e  e d u c a t i o n a l  s i t e s .
For  e x am p l e ,  t h e s e  l o c a l i t i e s  i l l u s t r a t e  t e x t b o o k  examples  o f  p l a n t  
s u c c e s s i o n  c o n c e p t s ,  and t h e y  c o u l d  be o b s e r v e d  on f i e l d  t r i p s .  F u r ­
t h e r m o r e ,  z o n a t i o n  and c h a n g e s  in p l a n t  s p e c i e s  as  r e l a t e d  t o  e l e v a t i o n  
a r e  d r a m a t i c a l l y  d i s p l a y e d  on s p o i l  bank h a b i t a t s .  One can r e a d i l y  s ee  
t h e  change  in p l a n t  c o m p o s i t i o n  r e s u l t i n g  from t h e  a l t e r a t i o n  o f  t h e  
w e t l a n d  h a b i t a t  t o  a t e r r e s t r i a l  one  on t h e  s p o i l  bank r i d g e s .  Impound­
me n t s ,  on t h e  o t h e r  hand,  show a r e v e r s a l  in p l a n t  s u c c e s s i o n  from one 
o f  m o s t l y  w e t l a n d  g r a s s e s  and h e r b s  t o  more a q u a t i c  p l a n t s .  Most s t u d i e s  
t h u s  f a r  have  c o v e r e d  l a r g e  s p o i l  i s l a n d s  r a t h e r  t h a n  smal l  1 i n e a r  b a n k s ,  
b u t  t h e s e  a r e a s  s t i l l  c o n s t i t u t e  an i m p o r t a n t  l a b o r a t o r y  f o r  s t u d y i n g  
v e g e t a t i o n a l  change  ( P a r n e l l  and S o o t s ,  1975;  Vaughan and Kimber ,  1977)-
Wi1d e r n e s s - C o n s e r v a t  i on 
Depending  upon t h e  d e c i d e d  f u t u r e  u s e s  o f  s p o i l  bank h a b i t a t s ,
w i 1d e r n e s s - c o n s e r v a t i o n  may p l a y  a p a r t  in t h e i r  p l a n n ed  e x i s t e n c e .  For
e x a mp l e ,  t h e s e  s i t e s  m i g h t  be p r o t e c t e d  as  f u t u r e  w i l d l i f e  management  
s i t e s  o r  a l l o w e d  t o  d e v e l o p  t o  t r e e  s t a g e  f o r  u se  a s  r e c r e a t i o n a l  s i t e s .  
Because  t h e y  a r e  t r a n s i t i o n a l  a r e a s  and s u b j e c t  t o  change  as  t h e  v e g e t a ­
t i o n  moves t oward  an u p la n d  complex ,  i t  i s  v e r y  u n l i k e l y  t h a t  t h e r e  w i l l
e v e r  be any push f o r  t h e i r  p r e s e r v a t i o n .
L a i s s e z - f a i r e  o r  Nonuse 
L a s t l y ,  p l a n t  and an i mal  s u c c e s s i o n  on s p o i l  bank h a b i t a t s  c ou l d  
be p r o t e c t e d  by s i m p l e  n onus e  o f  t h e s e  a r e a s .  A c t u a l l y ,  t h i s  i s  o c c u r ­
r i n g  now, b u t  by a c c i d e n t  r a t h e r  t h a n  d e s i g n .  In t h e  a b s e n c e  o f  manage­
ment  p r o c e d u r e s  o f  known o r  p r o b a b l e  e f f e c t i v e n e s s ,  t h e  s a f e s t  c o u r s e  i s
t o  a d o p t  a l a i s s e z - f a i r e  o r  nonuse  p o l i c y .  Whi l e  t h i s  p r o c e d u r e  i s ,  as  
t h e  name i m p l i e s ,  l e a v i n g  t h e  n a t u r a l  s i t u a t i o n  a l o n e ,  t h e  i m p o r t a n c e  
o f  a d e q u a t e  m o n i t o r i n g  o f  t h e  change s  t h a t  o c c u r  c a n no t  be o v e r  empha­
s i z e d .  By t h i s  means ,  t h e  a p p r o p r i a t e  t i me  f o r  implemen t ing  t h e  more 
p o s i t i v e  management  p r o c e d u r e s ,  such as  a l r e a d y  d e s c r i b e d ,  may be s e l ­
e c t e d .  A d e s c r i p t i o n  o f  a remote  s e n s i n g  m o n i t o r i n g  t e c h n i q u e  f o l l o w s .
M o n i t o r i n g  Spo i l  Bank H a b i t a t s  Using a C o l o r  I n f r a r e d  
Remote Se n s in g  T e c h n i q u e
As d e r i v e d  f rom t h e  p r e v i o u s  d i s c u s s i o n ,  t h e r e  a r e  many p o s s i b l e  
us e s  f o r  s p o i l  bank h a b i t a t s ,  bu t  b e f o r e  i n i t i a t i n g  any o f  t h e s e  u s e s  an 
i n v e n t o r y  o f  a l l  s p o i l  bank h a b i t a t s  in c o a s t a l  L o u i s i a n a  i s  neede d .
T h i s  p r o c e d u r e  would  p r o v i d e  t h e  i m p o r t a n t  i n f o r m a t i o n  needed by d e c i ­
s i o n - m a k e r s  t o  d e c i d e  t h e  u l t i m a t e  u s e s  o f  s p o i l  bank h a b i t a t s  in t h e  
s t a t e .  N e c e s s a r y  i n f o r m a t i o n  r e g a r d i n g  t h e  s p o i l  banks  would i n c l u d e  
t h e  (1) e x a c t  l o c a t i o n s ,  (2) a c r e a g e s ,  and (3) amounts  o f  s p o i l  bank 
h a b i t a t s  in v a r i o u s  s t a g e s  o f  e c o l o g i c a l  p l a n t  s u c c e s s i o n .  T h i s  i n f o r m a ­
t i o n  a l o n g  w i t h  economic  and e n g i n e e r i n g  d a t a ,  would a i d  in making t h e s e  
d e c i s i o n s .  I n i t i a l  i n v e n t o r y  c o u l d  be u p d a t e d  by an e a s y  and e f f i c i e n t  
m o n i t o r i n g  s y s t e m ,  u s i n g  a r e l a t i v e l y  s i m p l e  r emote  s e n s i n g  t e c h n i q u e  
t h a t  employs  c o l o r  i n f r a r e d  imagery .
Co l o r  I n f r a r e d  Remote S e n s i n g :
The S t a t e  o f  t h e  Ar t
Remote s e n s i n g  i s  t h e  a c q u i s i t i o n  o f  d a t a  u t i l i z i n g  a d i s t a n t  
p l a t f o r m  which has  no p h y s i c a l  c o n t a c t  w i t h  t h e  o b j e c t  be i ng  s e ns ed  
( E s t e s  and S e n g e r ,  1 9 7 ^ ) .  I t  i s  a c c o m p l i s h e d  by t h e  t r a n s f e r  o f  e n e r g y ,  
e m i t t e d  o r  r e f l e c t e d ,  f rom t h e  o b j e c t  b e i n g  s e n s e d  t o  t h e  s p e c i f i c
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s e n s o r .  T h i s  e l e c t r o m a g n e t i c  e n e r gy  o p e r a t e s  in a wave c o n f i g u r a t i o n  
t h a t  has  v a r i o u s  c h a r a c t e r i s t i c  w a v e l e n g t h s  and f r e q u e n c i e s .
The most  f a m i l i a r  r emote  s e n s o r  f o r  r e f l e c t e d  e n e r g y  i s  t h e  
camera .  The p h o t o g r a p h i c  s pe c t r u m  c o v e r s  a p p r o x i m a t e l y  two t o  t h r e e  
t i me s  more o f  t h e  e n e r g y  s pe c t r u m  t ha n  i s  v i s i b l e  by t h e  human e y e .  
P h o t o g r a p h i c  e m u l s i o n s  s e n s e  a l l  e n e r g y  r e f l e c t e d  in a r ange  from a b o u t  
0 . 3  mi c r ons  t o  1 . 2  m i c r o n s .  The e n e r g y  v i s i b l e  t o  t h e  human e ye  on t h e  
o t h e r  hand ,  i s  l i m i t e d  t o  w a v e l e n g t h s  be tween 0 . 4  and 0 . 7  m i c r o n s .  Li ve  
v e g e t a t i o n  o f  d i f f e r e n t  s p e c i e s ,  however ,  r e f l e c t s  a v e r y  l a r g e  amount  
o f  e n e r g y  in t h e  n e a r  i n f r a r e d  p o r t i o n s  o f  t h e  e l e c t r o m a g n e t i c  s p e c t r u m  
and o n l y  a smal l  amount  in t h e  v i s i b l e  s p e c t r u m .  The amount  o f  r e f l e c ­
t a n c e  v a r i e s  w i t h  t h e  s p e c i e s '  i n d i v i d u a l  l e a f  c h a r a c t e r i s t i c s  ( K n i p l i n g ,  
1969) .  Near  IR e n e r g y  i s  d i f f u s e d ,  s c a t t e r e d ,  and r e f l e c t e d  f rom t h e  
spongy mesophyl l  and p a l i s a d e  m e s o p h y l 1 l a y e r s  o f  t h e  l e a f .
V e g e t a t i o n  i n i t i a l l y  was p h o t o g r a p he d  w i t h  b l a c k  and w h i t e  f i l m ,  
and t h e n  l a t e r  w i t h  p a n c h r o m a t i c  f i l m .  These  f i l m s  were  s e n s i t i v e  t o  
o n l y  t h e  v i s i b l e  s p e c t r u m .  I n t e r p r e t a t i o n  o f  p h o t o g r a p h s  t a k e n  w i t h  
t h e s e  f i l m s  was d i f f i c u l t  s i n c e  i t  r e l i e d  m o s t l y  upon d i s c r i m i n a t i n g  
be tween f i n e  s h a d e s  o r  t o n e s  o f  g r a y  in t h e  f o r m e r ,  and f i n e  s h ad es  o f  
g r e e n  c o l o r  in t h e  l a t t e r .  T e x t u r a l  d i f f e r e n c e s  we re  i m p o r t a n t  in 
b o t h ,  bu t  c o u l d  n o t  be used  a l o n e  f o r  p l a n t  i d e n t i f i c a t i o n .  T e x t u r e  
i s  c r e a t e d  by t o n a l  r e p e t i t i o n s  in g r ou p s  o f  o b j e c t s ,  wh i ch  o f t e n  a r e  
t o o  smal l  t o  be d i s c e r n e d  as  i n d i v i d u a l s .  A l t h o u g h  t h e  v i s u a l  i m p r e s ­
s i o n  o f  r ou g h n e s s  o r  s moo t hne s s  c r e a t e d  by o b j e c t s  i s  a v a l u a b l e  c l u e  
in t h e  i n t e r p r e t a t i o n  o f  a e r i a l  p h o t o g r a p h s ,  t e x t u r a l  c l a s s i f i c a t i o n s  
a r e  o n l y  s e c o n d a r y  in i m p o r t a n c e .  The d e ve l opme n t  o f  f a l s e  c o l o r
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COMPARISON OF COLOR IR FILM TO STANDARD COLOR FILM
B1 ue
S p e c t r a l
Green
Reg i on
Red I n f r a r e d
S t a n d a r d  Co l o r  Fi lm
S t a n d a r d  s e n s i t i v i t i e s B1 ue Green Red - -
Emuls ion l a y e r Yel low Magenta Cyan —
R e s u l t i n g  c o l o r  in pho t o Bl ue Green Red
Col o r  IR Fi lm
S e n s i t i v i t i e s  w i t h  Yel low f i l t e r - - Green Red 1n f r a r e d
Emuls ion l a y e r — Yel low Magenta Cyan
- ' R e s u l t i n g  c o l o r  in pho t o Bl ue Green Red
*Note c o l o r  s h i f t  f rom t h e  v i s i b l e  s pe c t r u m .
SOURCE: R. C. H e l l e r ,  1970.  Imaging w i t h  p h o t o g r a p h i c  s e n s o r s .  In Remote Se n s i n g  w i t h  
S p e c i a l  R e f e r e n c e  t o  A g r i c u l t u r e  and F o r e s t r y .  N a t i o n a l  Academy o f  S c i e n c e s ,  Wa s h i ng t on ,  D. C. ,  
PP. 35-72 .
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i n f r a r e d  f i l m  in t h e  19^ 0s made p o s s i b l e  w i d e s p r e a d ,  r a p i d  and a c c u r a t e  
v e g e t a t i o n  mapping as  we know i t  t o d a y .
Co l o r  IR f i l m  i s  c a l l e d  " f a l s e  c o l o r "  b e c a u s e  o f  t h e  c o l o r  s h i f t  
f rom t h e  v i s i b l e  s p e c t r u m  ( H e l l e r ,  1970) ( Tab l e  2 1 ) .  The f i l m  r e c o r d s  
g r e e n ,  r e d ,  and i n f r a r e d  r e f l e c t e d  e n e r g y ;  t h r e e  f i l m  e m u l s i o n  l a y e r s  
and us e  o f  a y e l l o w  f i l t e r  r e s u l t  in c o r r e s p o n d i n g  b l u e ,  g r e e n ,  and red 
images on t h e  CIR p h o t o g r a p h .  Thus ,  i n f r a r e d  e n e r gy  i s  imaged as  r e d ,  
and c o n c o m i t a n t l y  a l l  h e a l t h y  v e g e t a t i o n  w i t h  i t s  h i g h  n e a r  IR r e f l e c ­
t a n c e  a p p e a r s  red t o  p i n k  in c o l o r  on t h e  p h o t o g r a p h s .
Co l o r  IR f i l m  was o r i g i n a l l y  c r e a t e d  d u r i n g  World War II f o r  cam­
o u f l a g e  d e t e c t i o n  ( F i s c h e r ,  1975) .  In t h e  e a r l y  y e a r s  o f  n o n - m i l i t a r y  
use  o f  CIR, mos t  s t u d i e s  d e a l t  w i t h  a g r i c u l t u r a l  c r op  i d e n t i f i c a t i o n  and 
d e t e c t i o n  o f  d i s e a s e d  c r o p s  ( C a r n e g g i e ,  1968;  H e l l e r ,  1968;  a n d ,  Meyer 
and F re n c h ,  1967) .  Over  t h e  p a s t  d e c a d e ,  however ,  CIR imagery has  been 
used e x t e n s i v e l y  f o r  v e g e t a t i o n  mapping (Guss ,  1972;  Reeves ,  1975;
Muzzy,  1976) .
The i n t e r p r e t a t i o n  o f  v e g e t a t i o n  p a t t e r n s  f rom CIR imagery i s  
b a s ed  p r i m a r i l y  on c o l o r .  V a r i a t i o n s  in c o l o r  o c c u r  on t h e  p h o t o g r a p h  
b e c a u s e  o f  e a c h  p l a n t  s p e c i e s '  i n d i v i d u a l  s p e c t r a l  r e f l e c t a n c e  c u r v e  
( F i g u r e  5 6 ) .  A l t hough  i t  mi gh t  be i m p o s s i b l e  t o  d e t e r m i n e  t h e  d i f f e r ­
e nce  be t ween a p i n e  t r e e  and a f i r  t r e e  by l o o k i n g  a t  t h e  s h a d e s  o f  
g r e e n  r e c o r d e d  on a n a t u r a l  c o l o r  p h o t o g r a p h ,  t h e s e  t r e e s  on a CIR 
p h o t o g r a p h  would be d i s t i n g u i s h a b l e  by t h e i r  s h a d e s  o f  r ed .  P i n e s  r e ­
f l e c t  a p p r o x i m a t e l y  35 p e r c e n t  o f  n e a r  i n f r a r e d  e n e r g y  a t  0 . 8  m i c r o ns  
(800 my) ,  w h e r ea s  f i r s  r e f l e c t  o n l y  18 p e r c e n t .  T h i s  d i f f e r e n c e  o f  17 
p e r c e n t  in i n f r a r e d  r e f l e c t a n c e  r e s u l t s  in a ve ry  marked d i f f e r e n c e  in
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t h e  r ed  c o l o r a t i o n  upon t h e  CIR p h o t o g r a p h .  Wi th in  t h e  v i s i b l e  s p e c t r u m ,  
p i n e  and f i r  t r e e s  d i f f e r  no more t ha n  5 p e r c e n t ,  a much l e s s  d i s t i n c ­
t i v e  d i f f e r e n t i a t i o n  ( F r i t z ,  1973) ( F i g u r e  5 6 ) .
Depending upon t h e  s c a l e  o f  t h e  imagery u s e d ,  one  may map i n d i v i d ­
ual  p l a n t  s p e c i e s ,  w ho l e  p l a n t  c o m m u n i t i e s ,  p l a n t  a s s e m b l a g e s ,  o r  m a jo r  
p l a n t  b i omes .  A n a l y s i s  o f  t h e  imagery may be made by hand o r  by com­
p u t e r .  In e i t h e r  c a s e ,  t h e  mapping o f  l a r g e  a r e a s  can be r a p i d l y  and 
a c c u r a t e l y  c o m p l e t e d .  A l s o ,  many h ou r s  o f  f i e l d  o n - s i t e  work i s  e l i m ­
i n a t e d ,  and m o n i t o r i n g  i s  made e a s y .
N o t w i t h s t a n d  t h e  a d v a n t a g e s  o f  CIR f i l m ,  t h e r e  a r e  c e r t a i n  l i m i ­
t a t i o n s  ( S l a t e r ,  1975) .  Due t o  e n e r gy  wave d i f f u s i o n ,  s c a t t e r ,  r e f l e c ­
t i o n ,  and r e f r a c t i o n  f a c t o r s ,  c a u s e d  by c l o u d s ,  d u s t ,  and m o i s t u r e ,  
imagery t a k e n  a t  c e r t a i n  t i me s  and u nd e r  s p e c i f i c  a t m o s p h e r i c  c o n d i t i o n s  
mus t  be c o n s i d e r e d  i n d e p e n d e n t l y .  Va r y i ng  s p e c t r a l  r e s p o n s e s  may be 
imaged as  a r e s u l t  o f  d i f f e r e n t  a t m o s p h e r i c  d i s t u r b a n c e s .  Imagery t a k e n  
a t  d i f f e r e n t  s e a s o n s  w i l l  a l s o  va ry  in c o l o r .  However ,  s e a s o n a l  o r  t i m e -  
s e q u e n t i a l  imagery i s  n o t  n e c e s s a r i l y  u s e l e s s .  As a m a t t e r  o f  f a c t ,  
s e a s o n a l  v e g e t a t i o n  v a r i a t i o n s  in s p e c t r a l  r e s p o n s e s  a r e  somet imes  c r i t ­
i c a l  t o  r emot e  i d e n t i f i c a t i o n  o f  s p e c i e s ,  p l a n t  v i g o r ,  and p h e n o l o gy .  
Va r y i ng  f i l m  q u a l i t y  and d ev e l op me n t  p r o c e s s e s  can a l s o  c a u s e  v a r i a t i o n s  
in image r e s u l t s  and n o n - u n i f o r m i t y  o f  c o l o r .
R e a l i z i n g  t h e s e  l i m i t a t i o n s  o f  CIR p h o t o g r a p h y ,  t h e  p u r p o s e  o f  t h i s  
s e c t i o n  i s :  ( 1) t o  d e t e r m i n e  i f  s p o i l  bank r i d g e s  can be d e l i n e a t e d  on 
CIR i magery ,  and i f  s o ,  a t  what  s c a l e s ,  and (2) t o  r e s o l v e  i f  e c o l o g i c a l  
p l a n t  s u c c e s s i o n  s t a g e s  on s p o i l  bank r i d g e s  i s  d i s c e r n i b l e .  The a p p l i ­
c a b i l i t y  o f  CIR f o r  s t u d y i n g  impoundment  and semi - impoundment  v e g e t a t i o n
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has a l r e a d y  been p r o v en  in t h i s  s t u d y .
D e l i n e a t i n g  S po i l  Bank Ridges  Wi th 
C o l o r  I n f r a r e d  Imagery
To d a t e  no r emote  s e n s i n g  s t u d i e s  on c o a s t a l  s p o i l  bank  r i d g e s  
have  been c o n d u c t e d .  La rge  s t r i p  mi n i ng  a r e a s  in Ohio ,  f a l s e l y  t e rmed 
s p o i l  b an k s ,  were  s t u d i e d  u s i n g  b l a c k  and w h i t e  ERTS p r i n t s ,  now c a l l e d  
LANDSAT, a t  a 1 : 1 , 0 0 0 , 0 0 0  s c a l e  (Admad e t  a l . ,  1973)-  In c o a s t a l  L o u i s ­
i a n a ,  s p o i l  bank r i d g e s  w e r e  found  r e c o g n i z a b l e  on 1 : 6 2 , 5 0 0  s c a l e  CIR 
imagery in an A t c h a f a l a y a  B a s in  s t u d y  (Lewis  e t  a l . ,  1973) .  Wi th t h i s  
l i m i t e d  i n f o r m a t i o n  an a t t e m p t  was made t o  d e l i n e a t e  s p o i l  bank r i d g e s  
w i t h  CIR imagery t a k e n  a t  v a r i o u s  s c a l e s  and  d u r i n g  d i f f e r e n t  t i me s  o f  
t h e  y e a r .
Methodology
Co l o r  IR t r a n s p a r e n c i e s  and p r i n t s  we re  s t u d i e d  v i s u a l l y ,  w i t h  t he  
a i d  o f  a b i o s c o p e  a t  a maximum 10x m a g n i f i c a t i o n .  The f o l l o w i n g  d a t a ,  
in o r d e r  o f  d e c r e a s i n g  s c a l e  and t a k e n  a t  v a r i o u s  t i me s  o f  t h e  y e a r ,  
we re  a v a i l a b l e  f o r  o b s e r v a t i o n :
SCALE FLIGHT DATE TYPE OF IMAGERY SOURCE
1 : 6 ,0 0 0 Nov. 1973 T r a n s p a r e n c y NASA
1 : 12 ,000 S e p t . 1973 T r a n s p a  r ency NASA
1 : 1 4 , 0 0 0 March 1973 T r a n s p a  r ency NASA
1 : 15,000 May 1973 T r a n s p a  r ency NASA
1 : 120,000 Ma rch 1972 T r a n s p a r e n c y  and NASA
P r i n t s
1 : 250 ,000 O c t . 1972 P r i n t ERTS
1 : 250 ,000 J a n . 1973 P r i n t ERTS
Coverage o f  a l l f o r t y  spo i  1 banks  in t h i s  s t u d y  was n o t  a v a i 1abl
Spo i l  banks  in t h e  B u l l y  Camp 0 i 1 F i e l d  a r e a  were  chosen f o r  a c a s e
s t u d y ,  b e c a u s e  t h i s  a r e a  had t h e  b e s t  and most  c o m p l e t e  c o v e r a g e .  Even
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t h i s  c o v e r a g e ,  howeve r ,  was l i m i t e d  b e c a u s e  o f  t h e  e x p e n s e  and problems  
o f  o b t a i n i n g  low a l t i t u d e  CIR imagery .  For  e x ampl e ,  v a r i o u s  s c a l e s  o f  
imagery t a k e n  on t h e  same d a t e  o r  d u r i n g  t h e  same s e a s o n  would have  been 
p r e f e r r e d ,  a l l o w i n g  f o r  a more a c c u r a t e  compa r i s on  be t ween t h e  p h o t o ­
g r a p h s .  A l s o ,  i t  wou ld  have  been h e l p f u l  t o  have  t h e  same a r e a  r e p h o t o ­
g r ap he d  d u r i n g  e ac h  s e a s o n  and a t  t h e  same s c a l e  in o r d e r  t o  d e t e r m i n e  
which  s e a s o n  i s  b e s t  f o r  a e r i a l  p ho t o  i n t e r p r e t a t i o n  o f  s p o i l  bank 
r i d g e s .  A t r i p  t o  NASA's f a c i l i t y  a t  Bay S t .  L o u i s ,  M i s s i s s i p p i  p r o v i d e d  
a c c e s s  t o  some imagery  and e q u i pmen t  n o t  a v a i l a b l e  a t  t h e  L o u i s i a n a  S t a t e  
U n i v e r s i t y  campus in Baton Rouge.
Using t h e  i magery  a v a i l a b l e ,  c o l o r  and t e x t u r a l  s i g n a t u r e s  r e v e a l e d  
f rom t h e  p h o t o g r a p h s  we r e  n o t e d  f o r  each  s p o i l  bank o f  a g i v e n  age  and 
v e g e t a t i v e  s t a g e  w i t h i n  t h e  B u l l y  Camp f r e s h w a t e r  marsh e n v i r o n m e n t .  The 
o b s e r v a t i o n s ,  howeve r ,  we re  p r e l i m i n a r y .  They were  q u a l i t a t i v e  r a t h e r  
t h a n  q u a n t i t a t i v e  b e c a u s e  o f  t h e  l i m i t e d  d a t a  a v a i l a b l e .  The i n t e n t  o f  
t h e  s t u d y  was o n l y  t o  show t h a t  d e l i n e a t i o n  o f  s p o i l  bank r i d g e s  u s i n g  
r emot e  s e n s i n g  t e c h n i q u e s  i s  p o s s i b l e .
Once t h e  d e l i n e a t i o n  o f  s p o i l  bank r i d g e s  i s  e s t a b l i s h e d ,  a remote 
s e n s i n g  key o r  c l a s s i f i c a t i o n  o f  t h e s e  s i t e s ,  a l o n g  w i t h  t he  o t h e r  s p o i l  
bank  h a b i t a t s ,  c o u l d  be c o n s t r u c t e d  and used by c o a s t a l  p l a n n e r s  f o r  i n ­
v e n t o r y i n g  and m o n i t o r i n g  t h e  l a n d s c a p e .  Both c o l o r  and t e x t u r a l  s i g n a ­
t u r e s  o f  s p o i l  bank h a b i t a t s  and p l a n t  s u c c e s s i o n a l  s t a g e s  c o u l d  t h e n  be 
q u a n t i f i e d .  C o l o r  may be d e s c r i b e d  e x a c t l y  w i t h  symbols  and numbers  
u s i n g  M u n s e l l ' s  (195*0 s ys t e m o f  c o l o r  n o t a t i o n .  A c c o r d i n g  t o  t h i s  s y s ­
tem,  c o l o r  is  d e s c r i b e d  by i t s  t h r e e  a t t r i b u t e s :  ( 1) hue ,  t h e  d i s t i n c ­
t i v e  c h a r a c t e r i s t i c  o f  a c o l o r  by which  i t  i s  c l a s s e d  as  r e d ,  y e l l o w ,
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g r e e n ,  b l u e ,  p u r p l e ,  o r  i n t e r m e d i a t e  s h a d e s  o f  t h e s e  c o l o r s ;  ( 2 ) v a l u e  
t h e  d e g r e e  o f  l i g h t n e s s  o r  d a r k n e s s  o f  a c o l o r  e x t e n d i n g  f rom b l a c k  t o  
w h i t e ;  and ,  ( 3 ) chroma,  t h e  d e g r e e  o f  d e p a r t u r e  o f  a g i v e n  hue from a 
n e u t r a l  g r a y  o f  t h e  same v a l u e ,  o f t e n  c a l l e d  t h e  s a t u r a t i o n  o r  i n t e n s i t y  
o f  a c o l o r .  The c o m p l e t e  Munse l 1 n o t a t i o n  f o r  a c h r o m a t i c  c o l o r  is  
w r i t t e n  s y m b o l i c a l l y  as  H V/C.  The g l o s s y  f i n i s h  c o l l e c t i o n  o f  M u n s e l l ' s  
Book o f  Co l o r  ( Mu n s e l1 C o l o r  C o . ,  I n c . ,  1976) makes a v a i l a b l e  1 ,A88 
c o l o r  c h i p s  t o  q u a n t i f y  s p o i l  bank h a b i t a t s '  CIR s i g n a t u r e s .  Less  
e l a b o r a t e  and l e s s  e x p e n s i v e  c o l o r  c h a r t s  which  may be used  f o r  t h i s  
p u r p o s e  i n c l u d e  ( l )  M u n s e l l ' s  So i l  C o l o r  C h a r t  (Munsel l  Co l o r  C o . ,  I n c . ,  
1975) and (2) t h e  I n t e r - S o c i e t y  C o l o r  Counc i l  and N a t i o n a l  Bureau o f  
S t a n d a r d s '  (ISSCC-NBS) c o l o r  c h a r t s  p u b l i s h e d  in t h e  Manual o f  Color  
A e r i a l  Ph o t o g ra p h y  (Smi t h  and Anson,  19 6 8 ) .  T e x t u r e s  c ou l d  be q u a n t i ­
f i e d  u s i n g  c h i p s  made f rom t h e  p h o t o g r a p h s ,  b e c a u s e  no t e x t u r a l  c l a s s i ­
f i c a t i o n  i s  known t o  e x i s t .
R e s u l t s  and D i s c u s s i o n
The r e s u l t s  o f  t h i s  s t u d y  p ro v e  t h a t  s p o i l  bank r i d g e s  and p l a n t  
s u c c e s s i o n a l  s t a g e s  may be d e l i n e a t e d  on CIR imagery ( Ta b l e  2 2 ) .  T h e i r  
d i s t i n c t i v e  s h a p e  and r e p e t i t i v e  p a t t e r n  on t h e  c o a s t a l  L o u i s i a n a  l a n d ­
s c a p e  makes i n i t i a l  r e c o g n i t i o n  e a s y .
F i ve  d i f f e r e n t  s c a l e s  o f  i magery  were  a n a l y z e d .  The l a r g e s t  s c a l e  
i magery ,  1 : 6 , 0 0 0 ,  c o n t a i n e d  t h e  mos t  d e t a i l .  On i t  t h e  w i d t h  o f  t h e  
s p o i l  bank r i d g e s  a v e r a g e d  0 . 2 5  i n c h e s ,  and i n d i v i d u a l  s h r u b s  and t r e e  
crowns were  v i s i b l e .  The 1 : 1 2 , 0 0 0  and 1 : 1 5 , 0 0 0  s c a l e  i m a g e r i e s  a l s o  
c o n t a i n e d  c o n s i d e r a b l e  d e t a i l  even t hough  t h e  s p o i l  banks  a v e r a g e d  o n l y
0.1 i n c h ;  t r e e  crowns  were  s t i l l  v i s i b l e .  On t h e  sma l l  s c a l e  imagery o f
TABLE 22
DELINEATION OF, AND SIGNATURES FOR, PLANT SUCCESSIONAL STAGES ON SPOIL BANK RIDGES, 
AS DERIVED FROM SELECTED COLOR INFRARED IMAGERIES 
(Banks l o c a t e d  in B u l l y  Camp Oil  F i e l d ,  a f r e s h w a t e r  marsh e n v i ro n m e n t )
V e g e t a t i v e
S t a g e s
1 : 6 , 0 0 0  
Nov. 1973 
Co l o r  T e x t u r e
1 : 1 2 , 0 0 0  
Se p t .  1973 
Co l o r  T e x t u r e
1:15
May 
Col o r
,000
1973
T e x t u r e
1 : 120 , 000  
March 1972 
Co l o r  T e x t u r e
1 : 250 , 000  
O c t . ' 72  & J a n . ' 73 
Co l o r  T e x t u r e
H e r b / Gr a s s Gr MR RG S LP (1) S G S Not
* ( 1 , 2 ) ( 1 , 2 ) G(2) S ( 1 , 2 ) Recogn i z a b 1e
Herb o r  Grass Gr(3)  MR-C R MR DP S LP S
w i t h  s h r ub s r g (4) r (3) ( 3 , 4 ) ( 3 , 4 )
Shrub RG R-L P R R MR MP MR
(5) ( 4 , 5 ) (5) (5 , 10)
Shrubs  w i t h  t r e e s No d a t a PG R-C R R R R
( 10 , 15) (10) (15 , 20)
T r ee R VR R VR No d a t a R VR
( 25 , 30) ( 2 0 , 2 5 , 3 0 ) (25 , 30)
KEY: Co l o r  S i g n a t u r e s  -  RG Reddi sh  Green PG P u r p l i s h  Green MP Medium p i n k
R Red G Gray DP Dark p i n k
P P u r p l e  LP L i g h t  p i n k  Gr Green
T e x t u r a l  S i g n a t u r e s -
S Smooth VR Very rough
MR Medium rough MR-C Medium rough w i t h  c l ump s - Sh r ub s
R Rough R-C Rough w i t h  c l umps -Smal l  t r e e s
*Numbers d e n o t e  s p o i l  bank age  in y e a r s .
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1 : 1 2 0 , 0 0 0 ,  s p o i l  banks  were  s t i l l  r e c o g n i z a b l e ,  b u t  m a g n i f i c a t i o n  o f  
t h e  imagery was n e c e s s a r y  t o  d e l i n e a t e  p l a n t  s u c c e s s i o n a l  s t a g e s .  S po i l  
bank r i d g e s  were  n o t  d i s c e r n i b l e  a t  a l l  on t h e  ERTS, 1 : 2 5 0 , 0 0 0  s c a l e  
imagery ,  and o n l y  a few c a n a l s  were  v i s i b l e  a s  t h i n  b l u e  l i n e s .
F i ve  e c o l o g i c a l  p l a n t  s u c c e s s i o n a l  s t a g e s  were  d e l i n e a t e d  on b o t h  
t h e  l a r g e  and smal l  s c a l e  i m a g e r i e s .  These  i n c l u d e d :  (1) h e r b  o r  g r a s s ;  
(2) h e r b  o r  g r a s s ,  w i t h  s h r u b s ;  (3) s h r u b ;  (4) s h r u b s  w i t h  t r e e s ;  a nd ,
(5) t r e e  s t a g e s .  Co l o r  and t e x t u r a l  s i g n a t u r e s  o f  v a r i o u s  s c a l e  imag­
e r i e s  t a k e n  a t  d i f f e r e n t  t i me s  o f  t h e  y e a r  were  d e r i v e d  f o r  t h e  s p o i l  
b a n k ' s  v e g e t a t i v e  s t a g e s  ( Ta b l e  2 2 ) .  O f t e n ,  s i m i l a r  c o l o r  o r  t e x t u r a l  
s i g n a t u r e s  o c c u r r e d  on t h e  same imagery f o r  two o r  more d i f f e r e n t  v e g e ­
t a t i v e  s t a g e s ,  r e n d e r i n g  t h e  imagery u n u s a b l e  f o r  t h e  i n t e n d e d  p u r p o s e .
I f  any o f  t h e s e  i m a g e r i e s  were  p u t  t o  use  t o  c o n s t r u c t  a r emote  s e n s i n g  
key ,  t h e y  would c a u s e  c o n f u s i o n  f o r  t h e  a i r  p h o t o  i n t e r p r e t e r .  The o n l y  
imagery w i t h o u t  o v e r l a p p i n g  s i g n a t u r e s  o f  any k i nd  was t h e  1 : 1 2 , 0 0 0  
s c a l e  imagery which  was t a k e n  in Se p t e mb e r .  T h e r e f o r e ,  based  on t h e  
i m a g e r i e s  s t u d i e s ,  t h i s  s c a l e  imagery i s  t h e  b e s t  f o r  d e l i n e a t i n g  v e g e ­
t a t i v e  s t a g e s  on s p o i l  bank h a b i t a t s .
A c c o rd i n g  t o  t h e  r e s u l t s  o f  t h i s  s t u d y ,  Sep t e mber  o r  e a r l y  f a l l  i s  
t h e  b e s t  t i me  o f  t h e  y e a r  t o  p h o t o g r a p h  s p o i l  banks  f o r  a e r i a l  p h o t o  i n ­
t e r p r e t a t i o n .  T h i s  f a c t  i s  p r o b a b l y  due t o  t h e  l u s h  and f l o w e r i n g  s t a t e  
o f  t h e  v e g e t a t i o n  a t  t h i s  t i me  o f  t h e  y e a r .  The b o t a n i c a l  f i e l d  work 
and r emot e  s e n s i n g  g r ou n d  t r u t h i n g  f o r  t h i s  s t u d y  were  c o n du c t e d  in Sep­
t ember  and e a r l y  O c t o b e r .  At t h a t  t i m e ,  i t  was n o t e d  t h a t  o v e r  80 p e r ­
c e n t  o f  t h e  p l a n t s  were  in f l o w e r .  A l s o ,  d u r i n g  e a r l y  f a l l  s a l t meadow 
g r a s s ,  S p a r t i n a  p a t e n s ,  i s  domi nan t  on t h e  young s p o i l  banks  and t e n d s
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t o  be blown o v e r  and m a t t e d .  T h i s  c o n d i t i o n  p r od uc e s  a g r e a t e r  r e f l e c ­
t a n c e  o f  n e a r  IR e n e r g y ,  which  when r e c o r d e d  on t h e  CIR f i l m  makes t h e  
p l a n t  more e a s i l y  d e l i n e a t e d  ( C a r t e r  and A n d e r so n ,  1972) ( F i g u r e  57) -  
Spo i l  bank v e g e t a t i o n  imaged on CIR p h o t o g r a p h s  be t ween l a t e  f a l l  and 
e a r l y  s p r i n g  would be  v e r y  d i f f i c u l t  t o  i n t e r p r e t ,  b e c a u s e  a t  t h a t  t i me  
o f  y e a r  many o f  t h e  d e c i d u o u s  s h r u b s  and t r e e s  w i l l  have  l o s t  t h e i r  
1 e a v e s .
Conc l us  ions
From t h e  r e s u l t s  o f  t h i s  r e s o u r c e  a s s e s s m e n t  o f  s p o i l  bank h a b i ­
t a t s  i t  may be c o n c l u d e d  t h a t  t h e s e  s i t e s  have  many p o t e n t i a l l y  b e n e ­
f i c i a l  u s e s .  The u s e s  i n c l u d e  r e c r e a t i o n ,  r e s i d e n t i a l  and i n d u s t r i a l  
d e v e l o p m e n t ,  a g r i c u l t u r e  and h o r t i c u l t u r e ,  t i m b e r  and p a p e r  p r o d u c t i o n ,  
me thane  gas  p r o d u c t i o n ,  w a s t e  a s s i m i l a t i o n ,  a q u a c u l t u r e ,  w i l d l i f e  and 
game management ,  r e s e a r c h  and e d u c a t i o n ,  and w i 1d e r n e s s - c o n s e r v a t i o n . 
S i n c e  o v e r  2 26 , 00 0  a c r e s  o f  s p o i l  bank h a b i t a t s  e x i s t  in t h e  Bayou 
L a f o u r c h e  r e g i o n  a l o n e ,  i t  i s  e x p e c t e d  t h a t  s e v e r a l  u s e s  may be e x ­
p l o i t e d  s i m u l t a n e o u s l y .  Impoundments  and s p o i l  bank r i d g e s  were  found 
t o  have  t h e  g r e a t e s t  u se  p o t e n t i a l  o f  a l l  f o u r  h a b i t a t s .  The a c t u a l  im­
p l e m e n t a t i o n  o f  a s p e c i f i c  u s e ,  however ,  w i l l  no d ou b t  a w a i t  d e t a i l e d  
a n a l y s i s  o f  i t s  economic  r e t u r n  a s  d i c t a t e d  by t h e  p u b l i c  demand f o r  
c e r t a i n  goods  and s e r v i c e s .  I t  s h o u l d  be s t r e s s e d  h e r e  t h a t ,  b e c a u s e  
d r e d g i n g  in w e t l a n d  a r e a s  r e s u l t s  in a l o s s  o f  v a l u a b l e  e s t u a r i n e  p r o ­
d u c t i o n ,  o n l y  " e x i s t i n g "  s p o i l  bank h a b i t a t s  s h o u l d  be u s e d ,  and t h e n  
o n l y  a t  a low i n t e n s i t y  in o r d e r  n o t  t o  f u r t h e r  d e g r a d e  t he  n a t u r a l  e n ­
v i r o n m e n t .  C r e a t i o n  o f  "new" h a b i t a t s  t o  p r o v i d e  s i t e s  f o r  t h e s e  us e s  
i s  n o t  condoned .
S P E C T R A L  R E F L E C T A N C E S  F O R  S P E C I F I E D  W E T L A N D  
G R A S S E S  D U R I N G  T H E S P R I N G  A N D  S U M M E R
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W A V E L E N G T H  IN M IC R O M E T E R S
C a r t e r  a n d  A n d e r s o n ,  1 9 7 2 .
F i r u r e  57
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I n v e n t o r y i n g  and m o n i t o r i n g  o f  s p o i l  bank h a b i t a t s  and e c o l o g i c a l  
p l a n t  s u c c e s s i o n  s t a g e s  was found t o  be p o s s i b l e  u s i n g  a c o l o r  i n f r a r e d  
r emote  s e n s i n g  t e c h n i q u e .  Imagery o f  a 1 : 1 2 , 0 0 0  s c a l e  t a k e n  in Sep tem­
b e r  was b e s t  f o r  d e l i n e a t i o n  o f  s p o i l  bank r i d g e s ,  a l t h o u g h  s m a l l e r  s c a l e  
imagery used w i t h  m a g n i f i c a t i o n  a l l o w ed  r e a s o n a b l e  s u c c e s s .  F i ve  e c o ­
l o g i c a l  p l a n t  s u c c e s s i o n  s t a g e s ,  o c c u r r i n g  on t h e  s p o i l  bank r i d g e s ,  were  
d i s c e r n i b l e  on t h e  i magery .  Th i s  i n f o r m a t i o n  c o u l d  e a s i l y  be q u a n t i f i e d  
and made i n t o  a r emot e  s e n s i n g  key f o r  use  by c o a s t a l  p l a n n e r s ,  w i l d l i f e  
b i o l o g i s t s ,  f o r e s t e r s ,  Corps  o f  E n g i n e e r s '  p e r s o n n e l ,  and o t h e r s  i n t e r ­
e s t e d  in s p o i l  bank h a b i t a t s .  Computers  c o u l d  be programmed t o  a n a l y z e  
and h e l p  m o n i t o r  t h e s e  s i t e s .  Thus management  o f  s p o i l  bank h a b i t a t s  i s  
made e a s i e r .  Wi th t h i s  i n f o r m a t i o n  i t  i s  p o s s i b l e  t o  (1) a s s e s s  s p o i l  
bank h a b i t a t s ,  (2) d e c i d e  on a p r i o r i t y  o f  u s e s ,  and (3) m o n i t o r  t h o s e  
us es  t h ro u gh  t i me .
CHAPTER FIVE
CONCLUSIONS
Summary
T h i s  s t u d y  has  s o u g h t  t o  d e s c r i b e  t h e  human impact  o f  p e t r o l e u m  
d r e d g i n g  on L o u i s i a n a ' s  c o a s t a l  l a n d s c a p e  by a n a l y z i n g  t h e  p l a n t  ge og ­
raphy and r e s o u r c e  p o t e n t i a l i t y  o f  s p o i l  bank h a b i t a t s  in t h e  Bayou 
L a f o u r c h e  d e l t a .  B e f o r e  man a r r i v e d  on L o u i s i a n a ' s  c o a s t ,  t h e  w e t l a n d s  
were  v a s t  e x p a n s e s  o f  homogeneous n a t u r e .  The b r o a d ,  f l a t  M i s s i s s i p p i  
d e l t a  and t h e  n a t u r a l l y  d e c r e a s i n g  s a l i n i t y  o f  i n l a n d  a r e a s  away from 
t h e  Gul f  p ro d u c e  e a s t - w e s t  bands  o f  m a j o r  w e t l a n d  v e g e t a t i o n  t y p e s ,  
i n c l u d i n g  s a l t ,  b r a c k i s h ,  i n t e r m e d i a t e ,  and f r e s h w a t e r  ma r shes  and 
c y p r e s s  swamp. The s e  bands  c o v e r  o v e r  t w e l v e  m i l l i o n  a c r e s ,  making 
L o u i s i a n a  second  o n l y  t o  F l o r i d a  in t h e  t o t a l  amount  o f  w e t l a n d s  c o n ­
t a i n e d  w i t h i n  a s i n g l e  s t a t e .  The w e t l a n d s  o f  t o d a y ,  however ,  have 
been g r e a t l y  a l t e r e d ,  p r i m a r i l y  as  a r e s u l t  o f  f o s s i l  f u e l  e x p l o i t a ­
t i o n ,  which  began in c o a s t a l  L o u i s i a n a  in t h e  e a r l y  1930s .  Dredg ing  
a c t i v i t i e s  have  t o r n  up t h e  p r i s t i n e  w e t l a n d s  and r e p l a c e d  much o f  them 
w i t h  s p o i l  bank h a b i t a t s ,  such as  s p o i l  bank r i d g e s ,  c a n a l s ,  semi 
- impoundme n t s ,  and impoundments .  In t h e  Bayou L a f o u r c h e  d e l t a  a l o n e ,  
o v e r  2 26 , 000  a c r e s  o f  s p o i l  bank h a b i t a t s  e x i s t .  For  a long  t i me  t h e s e  
a r t i f i c i a l ,  m a n - c r e a t e d  h a b i t a t s  were  i g n o r e d ,  b e i n g  c o n s i d e r e d  as  
w a s t e l a n d s .  However ,  c o n c e r n  f o r  t h e  d e s t r u c t i o n  and a l t e r a t i o n  o f
t h e  n a t i o n ' s  v a l u a b l e  w e t l a n d s  l e d  t o  t h e  p a s s a g e  o f  t h e  f e d e r a l
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C o a s t a l  Zone Management  Act  o f  1972,  which in t u r n  c a l l e d  f o r  an i n v e n ­
t o r y  and a s s e s s m e n t  o f  a l l  c o a s t a l  a r e a s .  T h i s  s t u d y  i s  in p a r t  a r e ­
s po n se  t o  t h a t  c a l l .  I t  c o n s i d e r s  two b a s i c  t hemes :  ( l )  What i s  t h e  
n a t u r e  o f  ma n ' s  m o d i f i c a t i o n  o f  t h e  v e g e t a t i o n a l  c h a r a c t e r  o f  t h e  w e t ­
l a nd  h a b i t a t ,  and (2) What p o t e n t i a l  v a l u e ,  i f  any ,  do t h e s e  new h a b i ­
t a t s  have  and how can  t h e y  be used .
P l a n t  B i o g e o g r a p h i c a 1 A n a l y s i s
S p o i 1 Bank Ri dges
P l a n t  s u c c e s s i o n  on s p o i l  bank r i d g e s  and u l t i m a t e  d i v e r s i f i c a ­
t i o n  o f  homogeneous w e t l a n d s  in c o a s t a l  L o u i s i a n a ' s  Bayou La f ou r c h e  d e l ­
t a i c  a r e a  we r e  s t u d i e d .  T h i s  was a c c o m p l i s h e d  by u s i n g  l i n e  t r a n s e c t s  
a c r o s s  s p o i l  bank r i d g e s  o f  known a g e s ,  l o c a t e d  w i t h i n  d i f f e r e n t  w e t l a n d  
e n v i r o n m e n t s .  T h i r t y  y e a r s  o f  p l a n t  s u c c e s s i o n  were  r e c o r d e d .  The r e ­
s u l t s  o f  t h i s  a n a l y s i s  l e n d s  w e i g h t  t o  t h e  c o n c e p t  t h a t  ma n- i nduced  
d i v e r s i f i c a t i o n  o f  w e t l a n d  e n v i r o n m e n t s  r e s u l t s  in a p l a n t  s u c c e s s i o n  
on t h e s e  d i s t u r b e d  s i t e s  l e a d i n g  u l t i m a t e l y  t o  a t e r r e s t r i a l  f o r e s t  c l i ­
max v e g e t a t i o n ,  and more s p e c i f i c a l l y  t o  a b o t t o m l a n d  hardwood f o r e s t .  
From t h e  a n a l y s i s  o f  t h e  d a t a ,  t h e  f o l l o w i n g  c o n c l u s i o n s  were  drawn:
1. The c o m p o s i t i o n  o f  p l a n t  s p e c i e s  on s p o i l  banks  c o n t r a s t s  
s h a r p l y  w i t h  a d j a c e n t  a q u a t i c  w e t l a n d  s p e c i e s .  Because  o f  t h e  
e l e v a t e d  n a t u r e  o f  t h e  r i d g e s ,  t e r r e s t r i a l  p l a n t  i n v a s i o n  o c ­
c u r s .  A f t e r  t h i r t y  y e a r s  o f  p l a n t  s u c c e s s i o n ,  71-81 p e r c e n t  
o f  t h e  s p o i l  bank  p l a n t s  were  t e r r e s t r i a l  t y p e s .
2.  P l a n t  l i f e  forms on s p o i l  banks  c o n t r a s t  s h a r p l y  w i t h  w e t ­
l a n d  s p e c i e s .  Whi l e  w e t l a n d s  c o m p r i s e  e i t h e r  g r a s s e s  o r  t r e e s  
e x c l u s i v e l y ,  s p o i l  bank v e g e t a t i o n  change s  from h e r b s ,  t o  s h r u b s ,
and t o  t r e e s  a s  p l a n t  s u c c e s s i o n  c o n t i n u e s .  As a r e s u l t ,  
v e g e t a t i o n  l a y e r i n g  becomes more complex t h ro ug h  t i me .
3.  I n va d e r  s p e c i e s  on s p o i l  banks  c o m p r i s e  p i o n e e r s ,  weeds ,  
and e x o t i c s .  In g e n e r a l ,  t h e s e  p l a n t s  a r e  t e r r e s t r i a l  w i t h  
w in d -  o r  b i r d - d i s p e r s e d  s e e d s .  I n i t i a l  c o l o n i z a t i o n  o f  most  
s p o i l  banks  was p r i m a r i l y  by w i n d - b o r n e  s e e d s .  L a t e r  in t h e  
s u c c e s s i o n a l  s e r e ,  w i n d - b o r n e  s e e d  s h r u b s  such  a s  s i l v e r l i n g  
( B a c c h a r ? s ) p r o v i d e d  r o o s t i n g  s i t e s  f o r  b i r d s  who b r o u g h t  
s e e d s  o f  f  l e s h y - f r u i  t e d  p l a n t s  such  as  e l d e r b e r r y  and black­
b e r r y .  I m p o r t a n t  a g g r e s s i v e  weeds  were  ragweed and pokeweed,  
w h i l e  i m p o r t a n t  e x o t i c s  were  l a n t a n a ,  c h i n a b e r r y ,  Ch i ne se  
t a l l o w  t r e e ,  and m u l b e r r y .
b.  S p o i l  banks  v e g e t a t i o n  i s  more d i v e r s e  t ha n  w e t l a n d  v e g e ­
t a t i o n .  A c c o rd i n g  t o  S h a n n o n - Wi e n e r 1s Index o f  D i v e r s i t y ,  
n o t  o n l y  was s p o i l  bank v e g e t a t i o n  found t o  be more d i v e r s e  
t h a n  w e t l a n d  v e g e t a t i o n ,  b u t  d i v e r s i t y  i n c r e a s e d  on t h e  banks  
as  t h e y  m a t u r e d .  A l s o ,  t h e  p l a n t s  were  more e v e n l y  d i s t r i b ­
u t e d  o v e r  t h e  s p o i l  banks  t h a n  in t h e  w e t l a n d  s i t e s .
5.  Al l  s p o i l  b a n k s ,  r e g a r d l e s s  o f  t h e  w e t l a n d  e n v i r o n m e n t  in 
which  t h e y  a r e  l o c a t e d ,  a r e  s u c c e e d i n g  t oward  a b o t t o m l a n d  
hardwood f o r e s t .  The a p p l i c a t i o n  o f  Bray and C u r t i s '  Index 
o f  S i m i l a r i t y  V a l u e s  and t h e  Community O r d i n a t i o n  A n a l y s i s  
found t h e y  a r e  s u c c e e d i n g  a t  d i f f e r e n t  r a t e s .  The r a t e  o f  
s u c c e s s i o n  was found t o  be f a s t e s t  on s p o i l  banks  l o c a t e d  in 
t h e  f r e s h  swamp e n v i r o n m e n t  and s l o w e s t  on s p o i l  banks  in t h e  
s a l i n e  ma r s h .  In a f r e s h  swamp e n v i r o n m e n t  s u c c e s s i o n  on
banks  c ou l d  l e a d  t o  a b o t t o m l a n d  hardwood f o r e s t  w i t h i n  a 
maximum o f  78 y e a r s .  S h e l f o r d  ( 1 963 ) e s t a b l i s h e d  t h a t  n o r ­
mal f l o o d p l a i n  s u c c e s s i o n  t o  a b o t t o m l a n d  hardwood f o r e s t  
would t a k e  a p p r o x i m a t e l y  160 t o  250 y e a r s .  T h e r e f o r e ,  s u c ­
c e s s i o n  was a c c e l e r a t e d  on t h e  f r e s h  swamp s p o i l  banks  by 
a t  l e a s t  a f a c t o r  o f  two.  The i m p l i c a t i o n  i s  t h a t  human 
i n t e r v e n t i o n  b r o u g h t  a b o u t  t h i s  r a p i d  t r a n s i t i o n .
Impoundments and Semi -  impoundments
C o a l e s c i n g  and p a r t i a l l y  c o a l e s c i n g  s p o i l  bank r i d g e s ,  c a l l e d  im­
poundments  and s e m i - impoundments  r e s p e c t i v e l y ,  a r e  p r o mi n e n t  in t h e  
c o a s t a l  l a n d s c a p e .  The i n t e n s i v e  e x p l o i t a t i o n  o f  i n d i v i d u a l  o i l  f i e l d s  
c r e a t e s  a complex ,  g e o m e t r i c  web o f  c a n a l s  and c o n t i g u o u s  s p o i l  ba n k s .  
L e e v i l l e  o i l  f i e l d ,  l o c a t e d  in t h e  s o u t h e r n  p a r t  o f  t h e  Bayou L a f o u r c h e  
d e l t a ,  was a n a l y z e d  as  t o  t h e  s i z e  and s p a t i a l  e x t e n t  o f  t h e s e  h a b i t a t s .  
For  v e g e t a t i o n  a n a l y s i s  a f r e s h w a t e r  marsh  semi -  impoundment  in B u l l y  
Camp o i l  f i e l d  and a s a l i n e  marsh impoundment  n e a r  Fourchon Road were  
c h o s e n .  T i m e - s e q u e n c e  maps and a r e a l  me asu r e men t s  o f  t h e s e  s i t e s  a i d e d  
t h e  i n t e r p r e t a t i o n  o f  v e g e t a t i v e  c h a n g e s .  The r e s u l t s  o f  t h i s  a n a l y s i s  
s u p p o r t  t h e  a rgument  t h a t  ma n- i nduc e d  d i v e r s i f i c a t i o n  o f  w e t l a n d s  l e a d s  
u l t i m a t e l y  t o  a more t e r r e s t r i a l  e n v i r o n m e n t  in semi -  impoundment s , bu t  
t o  a more a q u a t i c  e n v i r o n m e n t  in impoundments .  The f o l l o w i n g  c o n c l u ­
s i o n s  were  drawn f rom t h i s  s t u d y :
1. Semi -  impoundments  a r e  u s u a l l y  l a r g e r  in s i z e  t h a n  impound­
me n t s .  They r a nge  f rom a few h u ndr e d  f e e t  t o  a c o u p l e  m i l e s  
in l e n g t h ,  w h i l e  impoundments  a r e  u s u a l l y  n o t  more t h a n  one  
- h a l f  m i l e  in l e n g t h .  The a r e a s  a f f e c t e d  r ange  up t o  2500
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and 200 a c r e s ,  r e s p e c t i v e l y .
2.  In o i l  f i e l d s  o f  h i gh  c a n a l  d e n s i t y ,  such as  found a l o n g  
Bayou L a f o u r c h e ,  o n e - h a l f  t o  t h r e e - q u a r t e r s  o f  a s i t e  may be 
a l t e r e d  by t h e s e  h a b i t a t s ,  e x c l u s i v e  o f  t h e  c a n a l s  and s p o i l  
bank  r i d g e s  t h e m s e l v e s .  Semi -  impoundments  a r e  5 t i m e s  more 
s p a t i a l l y  e x t e n s i v e  t h a n  impoundments .
3.  The t o t a l  w e t l a n d  a l t e r a t i o n  by a l l  s p o i l  bank h a b i t a t s  
was found t o  be 5 i  t i mes  t h e  w i d t h  o f  t h e  o r i g i n a l l y  d r e d g e d  
c a n a 1.
k.  Semi -  impoundment  v e g e t a t i o n  c ha nge s  from a q u a t i c  w e t l a n d  
s p e c i e s  t o  more " t e r r e s t r i a l "  w e t l a n d  s p e c i e s .  A z o n a t i o n  
from d ry  t o  wet  h a b i t a t s  w i t h  c o r r e s p o n d i n g  p l a n t  s p e c i e s  d e ­
v e l o p s  a c r o s s  t h e  semi - impoundment  f rom t h e  edge  o f  t h e  s p o i l  
bank o u t w a r d  i n t o  t h e  a d j a c e n t  w e t l a n d  e n v i r o n m e n t .  P l a n t  
z o n a t i o n  i s  a n o t a b  1e ’ c h a r a c t e r i s t i c  o f  semi -  impounded a r e a s .
For  e x a m p l e ,  in t h e  f r e s h w a t e r  marsh c a s e  s t u d y  s i t e ,  Bacopa 
- P l u c h e a  c ommuni t i e s  i nvaded  t h e  a r e a  i mme d i a t e l y  a d j a c e n t  t o  
t h e  s p o i l  b a n k s '  e d g e ,  w h i l e  Bacopa ,  B u l l t o n g u e ,  Maidencane  
- B u l l t o n g u e ,  and Maidencane  c ommuni t i e s  were  found a t  v a r y i n g  
d i s t a n c e s  away f rom t h e  s p o i l  b a n k s .
5.  Impoundments  become,  and p r o b a b l y  r ema i n ,  more a q u a t i c  in 
n a t u r e  b e c a u s e  o f  t h e  p r e c i p i t a t i o n  which  c o l l e c t s  in them 
i n i t i a l l y ,  f o l l o w e d  by t h e  e v e n t u a l  s u b s i d e n c e  o f  t h e  a r e a .
In t h o s e  l o c a t e d  in b r a c k i s h  and s a l i n e  marsh e n v i r o n m e n t s ,  
t h e  change  in w a t e r  s a l i n i t y  b r i n g s  a b ou t  a r a p i d  t r a n s f o r m a ­
t i o n  o f  t h e  v e g e t a t i o n  s p e c i e s .  In t h e  s a l i n e  marsh s t u d y
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s i t e ,  s a l t m a r s h  g r a s s  was r e p l a c e d  m o s t l y  by wi dgeon g r a s s ,  a 
submerged ,  b r a c k i s h w a t e r  a q u a t i c .  Ar eas  a d j a c e n t  t o  t h e  s p o i l  
bank r i d g e  c o n t a i n e d  s a l t  f l a t s ,  a f r e s h  t e r r e s t r i a l  h e r b - s h r u b  
communi ty,  and a g r a s s  communi ty.
Re s o u r ce  A s s e s s me n t  
Uses o f  Spo i l  Bank H a b i t a t s
The amount  o f  s p o i l  bank h a b i t a t s  in c o a s t a l  L o u i s i a n a  may we l l  
number o v e r  o n e - h a l f  m i l l i o n  a c r e s .  For  t h e  Bayou L a f o u r c h e  d e l t a  a l o n e  
o v e r  226 , 000  a c r e s  e x i s t ,  b u t  t h i s  r e g i o n  c o v e r s  o n l y  a p o r t i o n  o f  t h e  
s t a t e ' s  t o t a l  c o a s t a l  a r e a .  A l t h o u g h  h i s t o r i c a l l y ,  t h e  Bayou La f ou r c h e  
d e l t a  has  been t h e  mos t  e x p l o i t e d  a r e a ,  t h i s  t r e n d  has  been c h a n g i n g ,  
and f o s s i l  f ue l  d r e d g i n g  is  now common t h r o u g h o u t  t h e  c o a s t a l  zone .  For  
e xampl e ,  in 1970 and 197^ ,  r e q u e s t  f o r  o i 1- w e l 1- a c c e s s  c a na l  d r e d g i n g  
p e r m i t s  in t h e  Bayou L a f o u r c h e  d e l t a  r e g i o n  a c c o u n t e d  f o r  o n l y  29 and 
38 p e r c e n t ,  r e s p e c t i v e l y ,  o f  t h o s e  r e q u e s t e d  t h r o u g h o u t  t h e  s t a t e ' s  
c o a s t a l  zone ( Conner ,  1977) .  T h e r e f o r e ,  t h e  e s t i m a t e  o f  o n e - h a l f  m i l ­
l i o n  a c r e s  o f  s p o i l  bank h a b i t a t s  w i t h i n  c o a s t a l  L o u i s i a n a  i s  p r o b a b l y  
a c o n s e r v a t i v e  number .  I t  r e p r e s e n t s  a k p e r c e n t  a l t e r a t i o n  o f  t h e  
s t a t e ' s  t o t a l  12 m i l l i o n  a c r e s  o f  w e t l a n d s .
Nowhere in t h e  U n i t e d  S t a t e s  does  such an a b u n d a n t  maze o f  s p o i l  
bank h a b i t a t s  e x i s t .  T h e r e f o r e ,  i t  i s  s u r p r i s i n g  t h a t  t h e s e  f e a t u r e s  
have been c o n s i d e r e d  " w a s t e l a n d s "  and i g n o r e d  f o r  so l o ng .  Fac i ng  l i m­
i t e d  s pa c e  in and compe t i ng  u s e s  f o r  t h e  c o a s t a l  z o n e ,  L o u i s i a n a  c a n n o t  
a f f o r d  t o  o v e r l o o k  any c o a s t a l  f e a t u r e ,  w h e t h e r  n a t u r a l  o r  a r t i f i c i a l ,  
which  mi gh t  be u s a b l e .  T h e r e  a r e  e s s e n t i a l l y  f o u r  d i s t i n c t  h a b i t a t s  
c r e a t e d  by t h e  d r e d g i n g  o f  o i 1- w e l 1- a c c e s s  c a n a l s .  The s e  a r e  (1) t h e
e l e v a t e d ,  f i r m  and d r y ,  t e r r e s t r i a l  p l a n t - c o v e r e d  s p o i l  bank r i d g e s ,
(2) t h e  w a t e r - b a s e d  c a n a l s ,  (3) t h e  w a t e r - c o v e r e d  impoundments ,  and 
(4) t h e  g e n t l y  e l e v a t e d  s l o p e s ,  r a n g i n g  f rom d r y  t o  wet  c o n d i t i o n s ,  o f  
t h e  s e mi - i mpoundment s . C o n s i d e r i n g  t h e  v e g e t a t i o n a l  c h a r a c t e r  o f  t h e s e  
h a b i t a t s ,  a l l  h a b i t a t s  b u t  e s p e c i a l l y  t h e  r i d g e s  and impoundments ,  r e p ­
r e s e n t  a p o t e n t i a l ,  e c o n o m i c a l l y  b e n e f i c i a l  man-made c o a s t a l  r e s o u r c e  in 
t h e  L o u i s i a n a  l a n d s c a p e .  These  u s e s  a r e  summar ized below:
1. R e c r e a t  i on
A w h o l e  r a n g e  o f  r e c r e a t i o n  a c t i v i t i e s ,  b o t h  w a t e r -  and 
l a n d - b a s e d ,  c o u l d  t a k e  p l a c e  in s p o i l  bank h a b i t a t s .  These  
i n c l u d e  b o a t i n g ,  f i s h i n g ,  h u n t i n g ,  camping ,  b i k i n g ,  b i r d - w a t c h ­
i ng ,  and w e t l a n d  i n t e r p r e t i n g .  F o r e s t e d  s p o i l  bank r i d g e s  
would  make e x c e l l e n t  camping s i t e s  p r o v i d i n g  p eac e  and s e r e n ­
i t y  away f rom e x i s t i n g  o v e r - c r o w d e d  p u b l i c  camping a r e a s .
2.  R e s i d e n t i a l  and I n d u s t r i a l  Development
A " V e n e t i a l - F I o r i d i a n "  d e ve l opmen t  p l a n  c o u l d  be c o n s t r u c t e d  
on t h e s e  s p o i l  s i t e s  b e c a u s e  t h e  p a r t i c u l a r  s p a t i a l  geomet ry  
needed  f o r  such  a d e v e l op me n t  a l r e a d y  e x i s t s .
3.  A g r i c u l t u r e  and H o r t i c u l t u r e
A l o s s  o f  a g r i c u l t u r a l  a c r e a g e  c a u s ed  by commerci a l  and r e s i ­
d e n t i a l  d e v e l op me n t  a l o n g  Bayou L a f o u r c h e ' s  l e v e e s  c o u l d  be com­
p e n s a t e d  f o r  by u s i n g  s p o i l  bank r i d g e s  f o r  growing  g a r d e n  c r o p s  
and o r n a m e n t a l s  and a s  p a s t u r e  f o r  c a t t l e .  Rice  c o u l d  be grown 
in impoundments .
4.  Ti mber  and Pape r  P r o d u c t i o n
Many b o t t o m l a n d  and hardwood t r e e s ,  such  as  b l a c k  w i l l o w ,
239
e a s t e r n  c o t t o n w o od ,  r ed  m a p l e ,  h a c k b e r r y ,  g r e e n  a s h ,  and a m e r i -  
can elm grow r a p i d l y  on s p o i l  bank r i d g e s .  These  s p e c i e s  r eac h  
minimum m a r k e t i n g  s i z e  w i t h i n  o n l y  f i v e  t o  t h i r t y  y e a r s ,  and 
c o u l d  be h a r v e s t e d  f o r  v a l u a b l e  f o r e s t  p r o d u c t s  r a n g i n g  f rom 
p a p e r  t o  t i m b e r .  A l s o  f o r  p a p e r  p r o d u c t i o n ,  r o s e a u  cane  ( P hr a g -  
m i t e s  communis) c o u l d  be grown and h a r v e s t e d  on t h e  banks .
5. Methane Gas P r o d u c t i o n
Some o f  o u r  e n e r g y  demands may be met  by me thane  gas  p r o d u c ­
t i o n  from p l a n t  w a s t e s .  For  e x a mp l e ,  w a t e r  h y a c i n t h  ( E?c h h o r n i a  
c r a s s  ? p e s ) , r o s e a u  c a n e ,  and s h o r t - r o t a t i o n  hardwoods  grown on 
s p o i l  bank h a b i t a t s  c o u l d  p r o v i d e  t h e  needed  b i omas s  f o r  c o n v e r ­
s i o n  t o  e n e r g y .
6.  Waste  A s s i m i l a t i o n
Impoundments c o v e r e d  w i t h  w a t e r  h y a c i n t h  c o u l d  be used  t o  t r e a t  
h i g h - l o a d  o r g a n i c  w a s t e  w a t e r  f rom b o t h  d o m e s t i c  and i n d u s t r i a l  
s o u r c e s .
7- A q u a c u l t u r e
A q u a c u l t u r e  t e c h n i q u e s  used  in impoundments  and c a n a l s  c ou l d  
g r e a t l y  i n c r e a s e  L o u i s i a n a ' s  f i s h e r y  p r o d u c t s .  Thes e  s i t e s  c ou l d  
be used  f o r  r a i s i n g  s h r i m p ,  f r e s h w a t e r  prawns  (Macrobrach  i urn 
r o s e n b e r g  i i ) , s a l t  and f r e s h w a t e r  f i s h ,  c r a b s ,  and c r a w f i s h ,  t o  
name o n l y  a few o f  t h e  more p o p u l a r  s e a f o o d s .  In some c a s e s ,  
w a s t e  a s s i m i l a t i o n  may be c o u p l e d  w i t h  a q u a c u l t u r e .
8.  W i l d l i f e  and Game Management
S p o i l  bank r i d g e s  and impoundments  a r e  v a l u a b l e  a v i f a u n a l  
s i t e s  and c o u l d  be e s t a b l i s h e d  as  b i r d  s a n c t u a r i e s .  R e s i d e n t
and m i g r a t o r y  b i r d s  use  t h e  r i d g e s ,  w h i l e  m i g r a t o r y  d a b b l i n g  
ducks  and b i r d s  o f  p r ey  a r e  common t o  impoundments .  They a r e  
p r o b a b l y  drawn t o  t h e s e  s i t e s  b e c a u s e  t h e y  a r e  q u i e t  p l a c e s  
removed f rom human a c t i v i t y .
B i r d s  p l a y  an i m p o r t a n t  r o l e  in t h e  p l a n t  s u c c e s s i o n  o f  
s p o i l  bank r i d g e s  by d r o pp i n g  s e e d s  o f  f 1e s h y - f r u i t e d  p l a n t s  
f rom t h e i r  r o o s t i n g  s i t e s .  A l s o ,  d i f f e r e n t  b i r d s  use  s p o i l  
banks  in v a r i o u s  s t a g e s  o f  s u c c e s s i o n .  Thus ,  i t  would be a d ­
v a n t a g e o u s  t o  manage t h e s e  s i t e s  f o r  s p e c i f i c  p l a n t  s u c c e s -  
s i o n a l  s t a g e s  t o  i n s u r e  h a b i t a t s  f o r  d i f f e r e n t  a v i a n  s p e c i e s .
9.  R e s e a r c h  and E d u ca t i o n
F i e l d  t r i p s  t o  s p o i l  bank h a b i t a t s  c o u l d  p r o v i d e  t e x t b o o k  
exampl es  o f  p l a n t  s u c c e s s i o n  c o n c e p t s  f o r  s t u d e n t s .  In some 
c a s e s ,  d r e d g i n g  has  u n e a r t h e d  i n d i a n  a r t i f a c t s .
10.  Wi1d e r n e s s - C o n s e r v a t i o n
S po i l  banks  may be a l l o w e d  t o  d e v e l o p  t o  p a r t i c u l a r  s u c -  
c e s s i o n a l  s t a g e s  f o r  f u t u r e  management  p u r p o s e s .
11.  L a i s s e z - f a i r e  o r  Nonuse
In t h e  a b s e n c e  o f  management  p r o c e d u r e s  o f  known o r  p robab l  
e f f e c t i v e n e s s ,  t h e  s a f e s t  c o u r s e  i s  t o  a d o p t  a l a i s s e z - f a i r e  o r  
nonus e  p o l i c y .  C o n s i d e r i n g  a l l  t h e  p o t e n t i a l  u s e s  f o r  s p o i l  
bank h a b i t a t s  m e n t i o n e d  in t h i s  s t u d y ,  however ,  i t  i s  u n l i k e l y  
t h a t  t h i s  p r o c e d u r e  w i l l  c o n t i n u e  t o  be f o l l o w e d .
M o n i t o r i n g  S p o i l  Bank H a b i t a t s
Spo i l  bank  r i d g e s  and t h e i r  p l a n t  s u c c e s s i o n a l  s t a g e s  were  d e l i  
e a t e d  by a n a l y z i n g  c o l o r  i n f r a r e d  imagery t a k e n  a t  v a r i o u s  s c a l e s  and
a t  d i f f e r e n t  d a t e s .  F i ve  s u c c e s s i o n a l  s t a g e s  were  r e c o g n i z a b l e  on t h e  
imagery :  (1) h e r b  o r  g r a s s ,  (2) h e r b  o r  g r a s s ,  w i t h  s h r u b s ,  (3) s h r u b ,  
(b)  s h r u b s  w i t h  t r e e s ,  a n d ,  (5) t r e e  s t a g e s .  I t  was c o n c l u d e d  t h a t  f o r  
b e s t  d e l i n e a t i o n  o f  s p o i l  bank r i d g e s  and t h e i r  s u c c e s s i o n a l  s t a g e s ,  
l o w - a l t i t u d e  imagery  o f  a 1 : 1 2 , 0 0 0  s c a l e  t a k e n  in Sep t e mber  s h o u l d  be 
u s ed .  Development  o f  a r emot e  s e n s i n g  key i s  s u g g e s t e d  f o r  m o n i t o r i n g  
p u r p o s e s .
D i s c u s s i o n  and Recommendat ions  
The Value  o f  D i v e r s i f i c a t i o n
D i v e r s i f i c a t i o n  o f  t h e  c o a s t a l  L o u i s i a n a  w e t l a n d  l a n d s c a p e  r e s u l t ­
ing from f o s s i l  f ue l  d r e d g i n g  can o n l y  be c o n s i d e r e d  v a l u a b l e  t o  mankind 
i f  t h e  e x i s t i n g  s p o i l  bank h a b i t a t s  a r e  u s e d .  I f  t h e y  a r e  l e f t  as  
w a s t e l a n d s ,  a s  has  been  t h e  c a s e ,  t h e n  t h e  c o n t i n u e d  l o s s  o f  much o f  t h e  
n a t i o n ' s  v a l u a b l e  w e t l a n d s  a l t h o u g h  in t h e  name o f  p r o g r e s s  becomes even 
more t r a g i c .
The amount  o f  w e t l a n d s  a l r e a d y  a l t e r e d  by d r e d g i n g  i s  c o n s i d e r ­
a b l e .  Over  2 2 6 , 000  a c r e s  o f  s p o i l  bank h a b i t a t s  a l r e a d y  e x i s t  in t h e  
Bayou L a f o u r c h e  d e l t a ,  and o v e r  o n e - h a l f  m i l l i o n  a c r e s  may e x i s t  o v e r  
t h e  e n t i r e  s t a t e .  T h i s  means t h a t  s i n c e  t h e  1930s a p p r o x i m a t e l y  b p e r ­
c e n t  o f  L o u i s i a n a ' s  w e t l a n d s  have  been a l t e r e d .  T h i s  i s  a s i g n i f i c a n t  
amount ,  s i n c e  a l m o s t  t w o - t h i r d s  o f  t h e  c o a s t a l  s t a t e s  d o n ' t  even  have  
o n e - h a l f  m i l l i o n  a c r e s  o f  w e t l a n d s  a p i e c e !  Dredg ing  w i l l  p r o b a b l y  con­
t i n u e  in c o a s t a l  L o u i s i a n a  u n t i l  a l l  t h e  o i l  and n a t u r a l  gas  i s  d e ­
p l e t e d .  Thus t h e  web o f  s p o i l  bank h a b i t a t s  w i l l  become even  more 
complex f o r  some t i m e .
The impact  o f  d r e d g i n g  and s p o i l i n g  can be q u i t e  e x t e n s i v e  and
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may be v iewed in t e rms  o f  p o i n t ,  c u m u l a t i v e ,  and zona l  e f f e c t s .  One 
c a n a l  w i t h  i t s  c o n t i g u o u s  s p o i l  banks  u s u a l l y  does  v e r y  l i t t l e  harm t o  
t h e  l a n d s c a p e ,  u n l e s s  i t  c u t s  a c r o s s  m a j o r  d r a i n a g e  l i n e s .  N e v e r t h e ­
l e s s ,  w e t l a n d  a l t e r a t i o n  may be 5 i  t i me s  t h e  w i d t h  o f  t h e  d r e d g e d  c a n a l ,  
and a complex web o f  c a n a l s  such  a s  in t h e  L e e v i l l e  o i l  f i e l d  may im­
p a c t  o n e - h a l f  t o  t h r e e - q u a r t e r s  o f  an e n t i r e  a r e a .  I f  many o f  t h e s e  
e x p l o i t e d  o i l  f i e l d s  o c c u r  w i t h i n  one  w e t l a n d  zone ,  v a r i o u s  e c o l o g i c a l  
c ha nge s  can  be e x p e c t e d .  These  would i n c l u d e  no t  o n l y  t h e  v e g e t a t i o n  
c h a n g e s  in t h e  s p o i l  bank h a b i t a t s ,  b u t  change s  would o c c u r  w i t h i n  t h e  
s u r r o u n d i n g  w e t l a n d s .  Rapid s a l t  w a t e r  e nc r oa c h me n t  and r e s u l t i n g  d e ­
t e r i o r a t i o n  o f  t h e  w e t l a n d s  c o n s t i t u t e  b u t  one  o f  t h e  p o s s i b l e  c h a n g e s .  
The who l e  c h a r a c t e r  o f  L o u i s i a n a ' s  w e t l a n d s  c o u l d  be a l t e r e d .  For  t h e s e  
r e a s o n s  i t  i s  s u g g e s t e d  t h a t  d r e d g i n g  be l i m i t e d  and s t r i c t l y  c o n t r o l l e d  
w i t h i n  t h e  s t a t e .
Dredg i ng  a c t i v i t i e s  r e l a t e d  t o  o i l  and gas  e x p l o i t a t i o n  in t h e  
s t a t e  a r e  now r e g u l a t e d  v i a  p e r m i t s  by t h e  O f f i c e  o f  C o n s e r v a t i o n  w i t h i n  
t h e  L o u i s i a n a  D e p a r tm e n t  o f  N a t u r a l  R e s ou r ce s  ( Conner ,  1977) .  Oi l  com­
p a n i e s  a r e  b e g i n n i n g  t o  c o o p e r a t e  w i t h  c o a s t a l  zone  manager s  by p r omo t ­
ing b e t t e r  p l a n n i n g  o f  d r i l l i n g  t e c h n i q u e s  and p i p e l i n e s ,  by u s i n g  dams 
on c a n a l s  t o  p r e s e r v e  o r i g i n a l  d r a i n a g e ,  and a d h e r i n g  t o  c o m p a t i b l e  use  
c o n c e p t s  (Bybee ,  1973) .  P e r haps  l e s s  d r e d g i n g  o f  o i 1- w e l 1- a c c e s s  c a n a l s  
w i l l  be needed  in t h e  f u t u r e ?
F u t u r e  R e s ea r c h  Needs
Re s e a r c h  i s  s t i l l  needed  on s p o i l  bank h a b i t a t s .  The c o m p l e t e  r e ­
s u l t s  o f  t h e  Corps  o f  E n g i n e e r s '  F i v e  Year  Study w i l l  soon be p u b l i s h e d  
and w i l l  add much t o  t h e  knowledge  a b o u t  t h e  p h y s i c a l ,  b i o l o g i c a l ,
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h y d r o l o g i c a l ,  and e n g i n e e r i n g  c h a r a c t e r i s t i c s  o f  s p o i l  a r e a s .  Major  
t o p i c s ,  however ,  s t i l l  need t o  be c o n s i d e r e d .  These  i n c l u d e  t h e  economic  
and s o c i a l  b e n e f i t s  t o  be d e r i v e d  f rom e x i s t i n g  s p o i l  bank h a b i t a t s ,  and 
e a c h  p o t e n t i a l  use  s u g g e s t e d  in t h i s  p a p e r  s h o u l d  be a n a l y z e d  in d ep t h  
so t h a t  some may soon be p u t  i n t o  p r a c t i c e .
The f u t u r e  o f  c o a s t a l  L o u i s i a n a ' s  w e t l a n d s  r e ma i n s  t i e d  t o  f o s s i l  
f ue l  d e v e l o p me n t ,  b e c a u s e  o f  o u r  n a t i o n ' s  demand f o r  e n e r g y .  I t  i s  
hoped t h a t  d e c i s i o n s  made by t h e  s t a t e ' s  c o a s t a l  zone  manager s  w i l l  a l ­
low b o t h  t o  e x i s t  and  p r o s p e r  in some k i nd  o f  b a l a n c e d  and c o m p a t i b l e  
u s e .
BIBLIOGRAPHY
Ahmad, M. U . , D. A. K a n t n e r  and J .  W. A n t a l o v i c h .  1973- Mapping o f  
Spo i l  Banks Using  ERT-A P i c t u r e s .  In F. Shahr okh i  ( e d . )  Remote 
S ens i ng  o f  E a r t h  R e s o u r c e s .  Vol .  I I .  U n i v e r s i t y  o f  T e n n e s s e e ,  
Space  I n s t i t u t e ,  pp.  1073“ 1093-
Ande r son ,  E. 195^.  P l a n t s ,  Man and L i f e .  L i t t l e ,  Brown and Company. 
Bos t on .  2^5 pp.
Ande r son ,  R. R. 1963.  Remote Se n s in g  o f  Mar sh l a n d s  and E s t u a r i e s  Us­
ing Co l o r  I n f r a r e d  P h o t o g r a p h y .  NASA E a r t h  Re s o u r c e s  A i r c r a f t  
Program S t a t u s  Review.  Vol .  I l l :  H y dr o l ogy ,  Oceanogr aphy ,  and 
S e n s o r  S t u d i e s .  Hou s t on ,  T e x a s ,  pp.  26-1 t o  2 6 - 3 .
A nde r s on ,  R. R . , V. C a r t e r  and J .  McGinness .  1973.  Mapping S o u t h e r n  
A t l a n t i c  C o a s t a l  M a r s h l a n d s ,  South  C a r o l i n a - G e o r g i a , Using ERT-1 
Imagery.  In F. S hah r okh i  ( e d . )  Remote Se n s i n g  o f  E a r t h  R e s o u r c e s .
Vol .  I I .  U n i v e r s i t y  o f  T e n n e s s e e ,  Space  I n s t i t u t e ,  pp.  1021-1028 .
Ande r son ,  R. R. and F. J .  Wobber .  1972.  We t l a n d s  Mapping in N . J .  P r o c .
o f  t h e  Amer ican  S o c i e t y  o f  P h o t o g r a m m e t r y . Wa s h i n g t on ,  D.C.
PP. 530-536 .
Bahr ,  L. 1975.  G e o l o g i c a l  and G e o g r a p h i c a l  D e s c r i p t i o n  o f  L o u i s i a n a  
C o a s t .  In E n v i r o n me n t a l  A s s e s s me n t  o f  a L o u i s i a n a  O f f s h o r e  Oil  
P o r t  and A p p e r t i n e n t  P i p e l i n e  and S t o r e  F a c i l i t i e s .  Vol .  I I ,  
T e c h n i c a l  Appendix  I ,  C e n t e r  f o r  We t l and  R e s o u r c e s ,  L . S . U . ,  B . R . ,  
La.  P r e p a r e d  f o r  La.  O f f s h o r e  Oi l  P o r t ,  Inc .  pp.  1-1 t o  I — 33•
Ba l dwi n ,  W. P. 1968.  Impoundments f o r  Wat er fowl  on South  A t l a n t i c  and
Gul f  C o a s t a l  Mar s hes .  In J .  D. Newsom ( e d . )  P ro c .  Marsh and Es­
t u a r y  Management  Symposium.  L . S . U . ,  B . R . ,  La.  pp.  128-133.
B a r b e r ,  J .  C. 1976.  F o r e s t r y  in t h e  Mi d s ou t h .  J .  F o r e s t r y  7 ^ ( 8 ) :  
505-511 .
Ba r da c h ,  J .  E . , J .  H. R y t h e r ,  and W. 0 .  McLarney.  1972.  A q u a c u l t u r e :
The Farming and  Husbandry  o f  F r e s h w a t e r  and Mar ine  Or gan i s ms .
J .  Wi ley  and Sons .  New York.  868 pp.
B a r k e r ,  N. J .  1976.  S e c t i o n s  9 and 10 o f  t h e  R i v e r s  and H a r bo r s  Act  
o f  1899:  P o t e n t  To o l s  f o r  En v i r o nme n t a l  P r o t e c t i o n .  Ecol ogy 
Law Q u a r t e r l y  61:  109-159-
Bar na r d  and Burk,  I nc .  1972.  Core Data  Along Bayou L a f o u r c h e .  U.S.
Army Corps  o f  E n g i n e e r s ,  N . O. ,  La.
2kb
245
B a r r e t t ,  B. 1970.  Water  Measurements  o f  C o a s t a l  L a . ,  La.  W i l d l i f e  
and F i s h e r i e s  Comm., New O r l e a n s .  196 pp.
B a z z a z ,  F. A. 1968.  S u c c e s s i o n  on Abandoned F i e l d s  in t h e  Shawnee
H i l l s ,  S o u t h e r n  I l l i n o i s .  Ecol ogy 49:  924 - 9 3 6 .
B e l l ,  C . ,  S.  B o u l t e r ,  D. Dunlop and P. K e i l l e r .  1973- Methane:  Fuel
o f  t h e  F u t u r e .  Andrew S i n g e r  Pub.  C a m b r i d g e s h i r e ,  Eng l and .
86 p p .
Bock,  J .  H. 1966.  An E c o l o g i c a l  S t udy  o f  E i c h h o r n i a  c r a s s i p e s  w i t h  
S p e c i a l  Emphasi s  on i t s  R e p r o d u c t i v e  B i o l o g y .  Ph.D.  D i s s e r t a ­
t i o n .  Univ.  o f  C a l i f . ,  B e r k e l e y .  186 pp.
Bonck,  J .  and W. T. Penfound .  1945.  P l a n t  S u c c e s s i o n  on Abandoned
Farm Land in t h e  V i c i n i t y  o f  New O r l e a n s ,  L o u i s i a n a .  Amer.  Midi .  
N a t u r .  3 3 : 5 2 0 - 5 2 9 .
Bowie,  H. M. 1935.  Bayou L a f o u r c h e .  M a s t e r ' s  Degree  T h e s i s .  L . S . U . ,
B . R . , La.
Boyce,  S. G. and N. D. C o s t .  1974.  Timber  P o t e n t i a l s  in t h e  Wet l and
Hardwoods .  In M. C. B l o u n t  ( e d . ) .  Wate r  R e s o u r c e s ,  U t i l i z a t i o n ,  
and C o n s e r v a t i o n  in t h e  En v i r o n me n t .  T a y l o r  P r i n t i n g  Co.
R e y n o l d s ,  Ga. pp.  130-151 .
Boyd,  M. B . ,  R. T.  S a u c i e r ,  J .  W. Kee l e y ,  R. L. Montgomery,  R. D. Brown,  
D. B. M a t h i s ,  and C. J .  Gu i ce ,  1972.  D i s p o s a l  o f  Dredge S p o i l .  
U.S.  Army Corps  o f  E n g i n e e r s  Waterways  Exp. S t . ,  Tech .  Rep t .  
H- 72 - 8 .  V i c k s b u r g ,  Miss .  121 pp.
Braun ,  E. L. 1950.  Dec iduous  F o r e s t s  o f  E a s t e r n  Nor t h  Ame r i c a .  The 
B l a k i s t o n  Co . ,  P h i l a .  596 pp.
Bray ,  J .  R. and J .  T.  C u r t i s .  1957- An O r d i n a t i o n  o f  t h e  Upland F o r e s t  
Communi t i es  o f  S ou t h e r n  W i s c o n s i n .  E c o l . Monogr.  2 7 : 325~349-
B r i g g s ,  L. W. 1951.  C h a r l e s t o n  Ga r de ns ,  U n i v e r s i t y  o f  South  C a r o l i n a  
P r e s s ,  Columbia ,  S.C.  100 pp.
Brown,  C l a i r  A. 1936.  The V e g e t a t i o n  o f  t h e  I nd i a n  Mounds,  Middens and 
Marshes  in P l a que mi nes  and S t .  Be r na r d  P a r i s h e s .  Dept ,  o f  Con­
s e r v a t i o n ,  La.  G e o l . S u r ve y .  G e o l o g i c a l  B u l l .  No. 8,  pp.  423-439-
Brown,  C. A. 1945.  ( R e p r i n t e d  19 65 )» La.  T r e e s  and Sh r ub s .  La.  F o r ­
e s t r y  Comm., B u l l .  No. 1.  Baton Rouge.  C l a i t o r ' s  Book S t o r e .  
Ba ton  Rouge,  La.  262 pp.
Brown,  C. A. 1972.  W i l d f l o w e r s  o f  L o u i s i a n a  and A d j o i n i n g  S t a t e s .
L . S . U .  P r e s s .  Baton Rouge,  La.  247 pp.
246
Brown, J .  E. 1977- Shr imp M a r i  c u l t u r e  R e s ea r c h  Advances .  Sea G r an t  
' 7 0 s ,  Publ 7 ( 1 0 ) : 2 — 7- Texas  A & M Univ.  Sea Gran t  Program.
C o l l e g e  S t a t i o n ,  T e x a s .
B r u p ba c h e r ,  R. H . , W. P. Bonner  and J .  E. S e d b e r r y ,  J r .  1968.  A n a l y t ­
i c a l  Methods and  P r o c e d u r e s  Used in t h e  S o i l  T e s t i n g  L a b o r a t o r y .  
La.  A g r i c .  Exp.  S t .  B u l l .  No. 632.  15 pp.
B r u pb ac h e r ,  R. H. ,  J .  E. S e d b e r r y ,  and W. H. W i l l i s .  1973* The
C o a s t a l  M ar s h l a n ds  o f  L a . - - C h e m i c a l  P r o p e r t i e s  o f  t h e  S o i l  M a t e r i ­
a l s .  La.  A g r i c .  Exp.  S t .  B u l l .  No. 672 ,  L . S . U . ,  B . R . ,  La.
34 pp.
Buc k l e y ,  P. A. and F.  G. Bu c k l ey .  1975- The S i g n i f i c a n c e  o f  Dredge 
Spo i l  I s l a n d s  t o  C o l o n i a l l y  N e s t i n g  W a t e r b i r d s  in C e r t a i n  Na­
t i o n a l  P a r k s .  In P a r n e l l  and S oo t s  ( e d . ) .  P r o c .  o f  a Conf .  on 
Management  o f  Dredge I s l a n d s  in N.C. E s t u a r i e s .  Univ.  o f  N.C.
Sea Gr an t  Program.  UNC-SG — 75“ 01.  R a l e i g h ,  N.C. pp.  35~45-
B u e l l ,  M. F . ,  H. F. B u e l l ,  J .  A. Small  and T.  G. S iccama .  1971- In ­
v a s i o n  o f  T r e e s  in Se c o n d a r y  S u c c e s s i o n  on t h e  New J e r s e y  P i e d ­
mont .  B u l l .  T o r r e y  B o t a n i c a l  Club 9 8 : 6 7 - 7 4 .
B u n t i n g ,  A. H. 1960.  Some R e f l e c t i o n s  on t h e  Ecol ogy o f  Weeds.  In
The B i o l og y  o f  Weeds.  A Symposium o f  t h e  B r i t i s h  E c o l o g i c a l  So­
c i e t y .  J .  L. H a r p e r  ( e d . ) .  B l a c kwe l l  S c i e n t i f i c  P u b l i c a t i o n s ,
L t d . ,  O x f o r d , Eng .
Bybee,  R. W. 1973.  Compar i son o f  P e t r o l e u m  E x p l o i t a t i o n  w i t h  Marsh 
and E s t u a r y  Ecos ys t ems  in L o u i s i a n a .  In R. H. Chabreck  ( e d . )  
P r o c e e d i n g s  C o a s t a l  Marsh and E s t u a r y  Management  Symp. L . S . U . ,
B. R . , L a . p p . 193-209 .
Byrne ,  P . ,  M. B o r e n g a s s e r ,  G. Drew, R. A. M u l l e r ,  B. L. S mi t h ,  J r . ,
C. Wax. 1976.  B a r t a r i a  B a s i n :  H y d r o l o g i c  and C l i m a t o l i g i c  P r o ­
c e s s e s .  C e n t e r  f o r  We t l and  R e s o u r c e s ,  L . S . U . ,  B . R . ,  La.  
( LSU- SG- T- 76 - 010 ) . 80 pp.
C a n f i e l d ,  R. H. 1941.  A p p l i c a t i o n  o f  t h e  L i ne  I n t e r c e p t  Method in 
Sampl ing Range V e g e t a t i o n .  J o u r .  F o r e s t r y  3 9 : 3 8 8 - 3 9 4 .
C a r n e g g i e ,  D. M. 1968.  App l y i n g  Remote S e n s i n g  T e c h n i q u e s  f o r  Improv­
ing Range R e s o u r c e  I n v e n t o r i e s .  P r o c .  F i f t h  Symp. on Remote 
S e n s i n g  o f  E n v i r o n m e n t .  U. Mi c h i ga n ,  Ann A r b o r ,  pp.  373-385 .
C a r t e r ,  V. P. and R. R. A nde r s on .  1972.  I n t e r p r e t a t i o n  o f  We t l a n d s  
Imagery Based on S p e c t r a l  R e f l e c t a n c e  C h a r a c t e r i s t i c s  o f  S e l ­
e c t e d  P l a n t  S p e c i e s .  P r o c .  Am. S o c i e t y  o f  P h o t o g r a m m e t r y . 
Wa s h i n g t on ,  D.C.  pp.  580- 595 .
247
C a r t e r ,  V . ,  J .  McGinness ,  and R. R. Ande r s on .  1973* Mapping Nor th  A t ­
l a n t i c  C o a s t a l  M a r s h l a n d s ,  Mary1a n d - V i r g i n i a , Using ERTS Imagery.  
In F. Shahr okh i  ( e d . ) .  Remote S e n s i n g  o f  E a r t h  R e s o u r c e s .  Vol .  
I I ,  U. o f  T e n n . ,  Space I n s t i t u t e ,  pp.  1011-1028 .
C h ab r ec k ,  R. H. I 960 .  C o a s t a l  Marsh Impoundments f o r  Ducks in L o u i s ­
i a n a .  P r o c .  SE Assoc .  Game and F i s h  Comm. Conf .  1 4 : 2 4 - 2 9 .
Cha b r ec k ,  R. H. 1962.  Impoundments  P r o v i d e  B e t t e r  Duck H a b i t a t .  La.
Cons.  1 4 ( 4 ) :  17-20.
Ch a b r ec k ,  R. H. 1970.  Marsh Zones and V e g e t a t i v e  Types  in t h e  L o u i s ­
i a na  C o a s t a l  Mar shes .  U n p u b l . Ph.D.  D i s s e r t a t i o n .  L . S . U . ,  B . R . ,  
La.  113 pp.
Cha b r e c k ,  R. H. 1971.  Ponds and Lakes  o f  t h e  L o u i s i a n a  C o a s t a l  Marshes  
and T h e i r  Va lue  t o  F i s h  and  W i l d l i f e .  P r o c .  2 5 t h  Ann. C o n f . ,  SE 
Ass oc .  Game and F i s h  Comm., pp.  206-215 .
Ch a b re c k ,  R. H. 1972.  V e g e t a t i o n ,  Wat e r  and So i l  C h a r a c t e r i s t i c s  o f  
t h e  La.  C o a s t a l  Reg i on .  La.  A g r i c .  Exp.  S t .  B u l l .  No. 664.
72 pp.
Cha b r e c k ,  R. H. ,  T.  J o a n e n , and A. W. P a l m i s a n o .  1968.  V e g e t a t i v e
Type Map o f  t h e  La.  C o a s t a l  Mar s hes .  La.  W i l d l i f e  and F i s h e r i e s  
Comm., New O r l e a n s ,  La.
C h a m b e r l a i n ,  J .  L. 1959.  I n f l u e n c e  o f  H u r r i c a n e  Audrey on t h e  C o a s t a l  
Marsh o f  S.W. La.  Tech .  Rep t .  10-B.  C o a s t a l  S t u d i e s  I n s t i t u t e ,  
L . S . U . , B . R . , La.  38 pp.
Chapman,  C. R. 1968.  C h a n n e l i z a t i o n  and S p o i l i n g  Gul f  Coas t  and South  
A t l a n t i c  E s t u a r i e s .  In J .  D. Newsom ( e d . )  P ro c .  Marsh E s t u a r y  
Management  Symp. L . S . U . , B . R . ,  La.  pp.  9 3~106.
C l a r k ,  J .  1977.  C o a s t a l  Ecosys t em Management :  A T e c h n i c a l  Manual f o r  
t h e  C o n s e r v a t i o n  o f  C o a s t a l  Zone R e s o u r c e s .  John Wi ley & Sons ,
New York.  928 pp.
C l a r k e ,  L. D. and N. J .  Hannon.  1969.  The Mangrove Swamp and S a l t
Marsh Communi t i es  o f  t h e  Sydney D i s t r i c t .  I I ,  The H o l o c o e n o t i c  
Complex w i t h  P a r t i c u l a r  R e f e r e n c e  t o  P h y s i o g r a p h y .  J o u r .  E c o l . 
5 7 : 2 1 3 - 2 3 4 .
C l e me n t s ,  F. E. 1916.  P l a n t  S u c c e s s i o n :  An A n a l y s i s  o f  t h e  Development
o f  V e g e t a t i o n .  C a r n e g i e  I n s t i t u t e  o f  Was h . ,  P u b l i c a t i o n  No. 242.
C l e me n t s ,  F. E. 1928.  P l a n t  S u c c e s s i o n  and I n d i c a t o r s .  New York.
C o l l i ng wo od ,  G. H. and W. D. Br ush .  1964.  Knowing Your T r e e s .  Re v i se d
and E d i t e d  by D. B u t c h e r .  The Am. F o r e s t r y  Assoc .  Wa s h i n g t o n ,
D.C. 349 pp.
248
Conner ,  J .  V. and F. M T r u e s d a l e .  1972.  E c o l o g i c a l  I m p l i c a t i o n s  o f  a 
F r e s h w a t e r  Impoundment in a L o w - S a l i n i t y  Marsh.  In R. H. Cha­
b r e c k  ( e d . )  P ro c .  C o a s t a l  Marsh and E s t u a r y  Management  Symp. ,  
L . S . U . ,  B . R . ,  La.  pp.  2 59 - 276 .
Conner ,  W. H. 1977.  P u b l i c  A d m i n i s t r a t i o n  o f  L o u i s i a n a ' s  C o a s t a l  Wet­
l a n d s :  1820 t o  1976.  C e n t e r  f o r  We t l and  R e s o u r c e s .  Sea Grant  
Publ . No. LSU- T- 77- 001 . L . S . U . ,  B . R . ,  L a . ,  66 pp.
C o r r e l 1, D. S. and H. B. C o r r e l l .  1972.  A q u a t i c  and Wet l and  P l a n t s  o f  
S o u t h w e s t e r n  U n i t e d  S t a t e s .  E n v i r o n .  P r o t e c t i o n  Agency.  Wash. ,  
D.C. 1777 pp.
C o r t y ,  F. L. 1972.  A g r i c u l t u r e  in t h e  C o a s t a l  Zone o f  L o u i s i a n a .  La. 
A g r i c .  Expt .  S t . ,  Dep t .  A g r i c . ,  Ec o n . ,  and A g r i b u s i n e s s  I n f o r ma­
t i o n  S e r i e s  No. 25.  L . S . U . ,  B . R . ,  La.
Cot t am,  C. 1968 . R e s ea r ch  Needs in E s t u a r i n e  Ar eas  o f  t h e  Gu l f  C o a s t .  
In J .  D. Newsom ( e d . )  P r o c .  Marsh and E s t u a r y  Management  Symp. ,  
L . S . U . , B . R . , La.  pp.  227- 240 .
Counc i l  on E n v i r o n me n t a l  Q u a l i t y .  1977.  Annual  Re p o r t  1976.  Wash . ,
D.C.
Cox, G. W. 1976.  L a b o r a t o r y  Manual o f  Genera l  Ec o l ogy .  3rd e d i t i o n .
W. C. Brown Co. P u b . ,  Dubuque,  Iowa.  232 pp.
C r a f t s ,  A. S. and W. W. Robb i ns .  1962.  Weed C o n t r o l :  A T e x t book  and 
Manual .  3 rd  e d i t i o n .  McGraw-Hi l l ,  New York ,  660 pp.
Cry,  G. W. 1965- T r o p i c a l  Cy c l on e s  o f  t h e  Nor t h  A t l a n t i c  Ocean (18 7 1 
-1963  d a t a ) .  U.S.  Dept ,  o f  Commerce.  Wea t he r  Bureau .  Tech.
P ape r  No. 55- Wash . ,  D.C. 148 pp.
D a v i s ,  D. W. 1973.  L o u i s i a n a  Ca n a l s  and T h e i r  I n f l u e n c e  on Wet l and  De­
v e l o p me n t .  Ph.  D. D i s s e r t a t i o n ,  L . S . U . ,  B . R . ,  La.  199 pp.
Da v i s ,  D. W. 1976.  T r a i n a s s e .  A n na l s .  6 6 ( 3 ) : 349“ 3 5 9 •
D a v i s ,  F. 1976.  The H y a c i n t h  Game. L o u i s i a n a  C o n s e r v a t i o n i s t  Maga­
z i n e ,  28(1 and 2) : 5 “ 9.
Day, J .  W. , W. G. S m i t h ,  P. Wagner  and W. C. Stowe.  1973- Community 
S t r u c t u r e  and Carbon Budget  o f  a S a l t  Marsh and Sha l l ow Bay 
E s t u a r i n e  Sys tem in La.  L . S . U. - S G - 7 2 - 04 .  C e n t e r  f o r  Wet l and  
R e s o u r c e s .  L . S . U . ,  B . R . ,  La.  90 pp.
Dean,  J .  M. ( e d . ) .  1975.  The P o t e n t i a l  Use o f  South  C a r o l i n a  R i c e
F i e l d s  f o r  A q u a c u l t u r e .  The S.C.  S t a t e  Deve lopment  Board .  
Co lumbia ,  S.C.  96 pp.
249
D i t t o n ,  R. B. 1971.  The F u t u r e  o f  Bo a t i n g  on Lake Mi ch i gan .  Univ.  o f  
Wise .  Sea G r a n t  Program.  Madi son ,  Wise .  WI S-SG-71- 10 6 .
Do i r o n ,  L. 1974.  Geomorphic  P r o c e s s e s  A c t i v e  on t h e  S.W. La.  Cana l .  
U n p u b l . M.S.  T h e s i s .  L . S . U . ,  B . R . ,  La.  80 pp.
Duc s i k ,  D. W. 1974.  S h o r e l i n e  f o r  t h e  P u b l i c :  A Handbook o f  S o c i a l ,  
Economic ,  and Legal  C o n s i d e r a t i o n s  Re ga r d i ng  P u b l i c  R e c r e a t i o n a l  
Use o f  t h e  N a t i o n ' s  C o a s t a l  S h o r e l i n e .  M . I . T .  P r e s s .  Cambr idge ,  
Mass.  257 pp.
Egan,  W. C. and M. E. H a i r .  1971.  Automated D e l i n e a t i o n  o f  Wet l ands  in 
P h o t o g r a p h i c  Remote S e n s i n g .  Seven t h  i n t .  Symp. o f  Remote S e n s i n g  
o f  E n v i r o n me n t .  Ann A r b o r .  U. Mich.  Wi l low Run Lab.  pp.  199 
- 2 0 0 .
E g g l e r ,  W. A. 1961.  V e g e t a t i o n  o f  t h e  D r a i n a g e  Bas i n  o f  Grand Bayou 
Bl u e .  In R. J .  R u s s e l l  ( e d . )  L o u i s i a n a  C o a s t a l  Marsh Eco l ogy .
Tech .  Rep t .  No. 14. C . S . I . ,  L . S . U . ,  B . R . ,  La.  pp.  1-23.
Emmer, R. E. and K. M. Wi ck e r .  1978.  S e d i m e n t a r y  E n v i r o n m e n t s ,  Eco­
l o g i c a l  Sys t ems  and  Land Use in S o u t h e a s t e r n  L o u i s i a n a .  In 
R. H. Kesel  and R. A. Saude r  ( e d . ) .  A F i e l d  Guidebook f o r  
L o u i s i a n a :  As s oc .  Am. Geog.  Wash . ,  D . C . ,  pp.  48 - 63 .
Employment Wages.  1971- L o u i s i a n a  Dept ,  o f  Employment  S e c u r i t y .  B . R . ,  
L a .
E s t e s ,  J .  E. and L. W. Senger  ( e d . ) .  1974.  Remote S e n s i n g :  T e c hn i q u e s
f o r  E n v i r o n me n t a l  A n a l y s i s .  Hami l t on  Pub.  Co. S a n t a  B a r b a r a ,
Ca l i  f . 340 p p .
Eyre ,  L. A. 1971.  H i g h - A l t i t u d e  Co l o r  P h o t o s .  P h o t o g r a m m e t r i c  En g i ­
n e e r i n g .  3 7 : 1 14 9 - 1 1 53 .
F a v r e t t i ,  R. F. and G. P. DeWolf.  1972.  C o l o n i a l  Ga r dens .  B a r r e  
P u b l .  B a r r e ,  Mass.  163 pp.
F e r n a l d ,  M. L. 1950.  G r a y ' s  Manual o f  Bo t a ny .  8 t h  e d i t i o n .  Amer ican
Book C o . ,  New York.  1632 pp.
F i s c h e r ,  W. A. 1975.  H i s t o r y  o f  Remote S e n s i n g .  In R. G. Reeves ( e d . ) .
Manual o f  Remote S e n s i n g  Vol .  1. Am. Soc.  o f  Photogram.  F a l l s
Church ,  Va. pp.  27 - 50.
F i s k ,  H. 1955.  Sand F a c i e s  o f  Recen t  M i s s i s s i p p i  D e l t a  D e p o s i t s .  P r o ­
c e e d i n g s  o f  F o u r t h  World P e t r o l e u m  C o ng r e s s .  Sec .  1/C.  
pp.  377- 398 .
F i s k ,  H. N. 1960.  Re c e n t  Mis s .  R i v e r  S e d i m e n t a t i o n  and P e a t  Accumula­
t i o n .  Cong.  Av. E t udes  de S t r a t i g r a p h i e  e t  de Ge o l o g i e  du Carbon-  
i f e r e .  4 t h .  S e p t .  15 - 20 ,  1958.  H e e r l e n ,  Compte Rendu,
M a a s t r i c h t ,  N e t h e r l a n d s ,  pp.  189-199 .
250
F o w e l l s ,  H. A. 1965.  S i l v i c s  o f  F o r e s t  T r e e s  o f  t h e  Un i t e d  S t a t e s .
USDA For .  S e r v .  A g r i c .  Handbook 271.  762 pp.
F r i t z ,  N. L. 1973- Optimum Methods f o r  Using I n f r a r e d - S e n s i t i v e  
Co l o r  F i l m s .  In R. K. Holz  ( e d . )  The S u r v e i l l a n t  S c i e n c e .
Houghton M i f f l i n  Co . ,  Bos t on ,  pp.  185-192.
F r y ,  L. J .  1973.  Methane D i g e s t e r s :  For  Fuel  Gas and F e r t i l i z e r .  New 
Alchemy I n s t i t u t e ,  N e w s l e t t e r  No. 3,  Woods Ho l e ,  Mass.  46 pp.
G a g l i a n o ,  S. M. 1971.  P e t r o l e u m - I n d u s t r y  Dredg ing  in t h e  La.  C o a s t a l  
Zone.  P a r t  C o f  H y d r o l o g i c  and G e o l o g i c  S t u d i e s  o f  C o a s t a l  La.  
U.S.  Army Corps  o f  E n g i n e e r s .  New O r l e a n s ,  La.  27 pp.
G a g l i a n o ,  S. M. 1972.  Pr opose d  M u l t i u s e  Management  P l an  f o r  t h e  La.  
C o a s t a l  Zone.  C o a s t a l  Zone Management  S t u d i e s .  Co a s t a l  Re­
s o u r c e s  U n i t .  C e n t e r  f o r  Wet l and  R e s o u r c e s .  L . S . U . ,  B . R . ,  La.
G a g l i a n o ,  S. M. and R. T. S a u c i e r .  1963.  P o v e r t y  P o i n t  S i t e s  in S o u t h ­
e a s t e r n  L o u i s i a n a .  U.S.  Gu l f  C o a s t a l  S t u d i e s  Tech .  Rept .  No. 16.  
P a r t  C. pp.  320-327 .
G a g l i a n o ,  S. M. and J .  L. Van Beek.  1970.  G e o l o g i c  and Geomorphic
A s p e c t s  o f  D e l t a i c  P r o c e s s e s ,  Mis s .  D e l t a  Sys t em.  P a r t  1 o f  Hy­
d r o l o g i c  and G e o l o g i c  S t u d i e s  o f  C o a s t a l  L a . ,  U.S.  Army Corps  
o f  E n g i n e e r s .  N . O. ,  La.  140 pp.
G a g l i a n o ,  S. M. , H. J .  Kwon, and J .  L. Van Beek.  1970a.  S a l i n i t y  Re­
gimes  in La.  E s t u a r i e s .  P a r t  2 o f  H y d r o l o g i c  and G e o l o g i c  S t u d i e s  
o f  C o a s t a l  La.  R e p r i n t e d  1973.  U.S.  Army Corps  o f  E n g i n e e r s .
N . O . , La.  63 pp.
G a g l i a n o ,  S. C . ,  P.  L i g h t ,  and R. B e c k e r .  1971.  C o n t r o l l e d  D i v e r s i o n  
o f  t h e  M i s s i s s i p p i  D e l t a  Sys tem:  An Approach t o  En v i r onmen t a l  
Management .  R e p o r t  8 o f  H y d r o l o g i c  and G e o l o g i c  S t u d i e s  o f  
C o a s t a l  L a . ,  U.S.  Army Corps  o f  E n g i n e e r s .  N . O. ,  La.  134 pp.
G a g l i a n o ,  S. M. , H. J .  Kwon, P. L i g h t ,  and J .  L. Van Beek.  1970b.
Summary o f  S a l i n i t y  S t a t i s t i c s ,  C o a s t a l  La.  S t a t i o n s . ,  1946- 1968 .  
P a r t  4 o f  H y d r o l o g i c  and G e o l o g i c  S t u d i e s  o f  C o a s t a l  L a . ,  U.S.
Army Corps  o f  E n g i n e e r s .  N . O. ,  La.  302 pp.
G a g l i a n o ,  S. M. , P. C u l l e y ,  D. E a r l e ,  P. L i g h t ,  N. Rogues ,  A. Rowland,
R. Shlemon,  J .  Van Beek,  and C. L a t i o l a i s .  1973.  Env i r o n me n t a l  
A t l a s  and  M u l t i u s e  Management  P l a n  f o r  S o u t h - C e n t r a l  L o u i s i a n a .  
Repor t  18,  Vol .  1 and 2 o f  H y d r o l o g i c  and G e o l o g i c  S t u d i e s  o f  
Co a s t a l  L o u i s i a n a ,  U.S.  Army Corps  o f  E n g i n e e r s  and N0AA. N. O. ,  
La.  132 pp.  and  22 p l a t e s .
G a l l a g h e r ,  J .  L. and R. J .  Reimold.  1972.  A Compar i son o f  Four  Remote 
S e n s i n g  Media f o r  A s s e s s i n g  S a l t  Marsh P r i ma r y  P r o d u c t i v i t y .
E i g h t h  I n t .  Symp. on Remote S e n s i n g  o f  E n v i r o n me n t .  Ann A r bo r ,
U. Mich.  Wi l low Run Lab.  pp .  1287-1295-
251
G a l l a g h e r ,  J .  L. and R. J .  Re i mold .  1973- T i d a l  Marsh P l a n t  D i s t r i b u ­
t i o n  and P r o d u c t i v i t y  P a t t e r n s  f rom t h e  Sea t o  F r e s h  Wat e r - - A 
C h a l l e n g e  in R e s o l u t i o n  and D i s c r i m i n a t i o n .  In P r o c .  Workshop on 
Co l o r  A e r i a l  P h o t o g r a p h y  in t h e  P l a n t  S c i e n c e s .  Am. Soc.  P h o t o ­
gram.  F a l l s  Church ,  Va.  pp.  165- 1 8 3 .
G a l l a g h e r ,  J .  L . ,  R. J .  Reimold and D. E. Thompson.  1972.  Remote
S e n s i n g  and S a l t  Marsh P r o d u c t i v i t y .  P r oc .  38 th  Annual  Meet i ng  
Amer.  Soc.  P h o t o g r am me t ry .  Wa s h i n g t o n ,  D.C.  pp.  338 - 3^8 .
Gi bbons ,  E. 1962.  S t a l k i n g  t h e  H e a l t h f u l  He r bs .  David McKay Co . ,
Inc .  New York.  303 pp.
Gi bbons ,  E. 1966.  S t a l k i n g  t h e  Wi ld A s p a r a g u s .  David McKay Co. ,
I nc .  New York.  303 pp.
Glude ,  J .  B. ( e d . )  1977.  NOAA A q u a c u l t u r e  P l a n .  NOAA Nat .  Mar ine
F i s h .  S e r v i c e  and O f f i c e  o f  Sea G r a n t .  Wash . ,  D.C. 41 pp.
Godwin,  H. i 9 6 0 . The O r i g i n  o f  t h e  Weed F l o r a  o f  B r i t a i n .  In The Bi ­
o l o g y  o f  Weeds.  A Symposium o f  t h e  B r i t i s h  E c o l o g i c a l  S o c i e t y .  
John L. Ha r pe r  ( e d . ) .  B l a c k we l l  S c i e n t i f i c  P u b l i c a t i o n s ,  L t d . ,  
Oxf o r d ,  Eng.
G o s s e l i n k ,  J .  G. and J .  A. Monte.  1975.  Marsh V e g e t a t i o n .  In E n v i r o n ­
menta l  A s s e s s m e n t  o f  a L o u i s i a n a  O f f s h o r e  Oi l  P o r t  and A p p e r t i -
n e n t  P i p e l i n e  and  S t o r a g e  F a c i l i t i e s .  Vol .  IV, Addenda t o  T e c h ­
n i c a l  A pp e n d i c e s  S e c t i o n  E, C e n t e r  f o r  Wet l and  R e s o u r c e s ,  L . S . U . ,  
B . R . ,  La.  P r e p a r e d  f o r  La.  O f f s h o r e  Oi l  P o r t ,  I nc .  pp.  E1-E10.
G o l l e l i n k ,  J .  G . , W. Conne r ,  and J .  A. Monte.  1975* Marsh V e g e t a t i o n  
in t h e  B a r a t a r i a  Wa t e r s h e d  and A d j a c e n t  t o  Bayou L a f o u r c h e .  In 
Env i r o n me n t a l  A s s e s s m e n t  o f  a L o u i s i a n a  O f f s h o r e  Oi l  P o r t  and 
A p p e r t i n e n t  P i p e l i n e  and S t o r a g e  F a c i l i t i e s .  Vol .  I l l ,  Tech.
App. VI.  3,  C e n t e r  f o r  Wet l and  R e s o u r c e s ,  L . S . U . ,  B . R . ,  La. 
P r e p a r e d  f o r  La.  O f f s h o r e  Oi l  P o r t ,  Inc .  pp .  VI 3-1 t o  V I . 3 - 68 .
G o s s e l i n k ,  J .  G . , E. P. Odum and R. M. Pope.  1974.  The Value  o f  t h e  
T i d a l  Marsh.  C e n t e r  f o r  We t l and  R e s o u r c e s ,  L . S . U . ,  B . R . ,  La.  
( LSU-SG-74-03) . 30 pp.
Gould ,  H. R. 1970.  The M i s s i s s i p p i  D e l t a  Complex.  In J .  P. Morgan
( e d . )  D e l t a i c  S e d i m e n t a t i o n  Modern and A n c i e n t .  S o c i e t y  o f  Eco­
nomic P a l e o n t o l o g i s t s  and M i n e r a l o g i s t s .  S p e c i a l  P u b l i c a t i o n  
No. 15.  T u l s a ,  Oklahoma,  pp.  3~30.
G r a f ,  A. B. 1970.  E x o t i c a  3 -  P i c t o r a l  E n c y c l o p e d i a  o f  E x o t i c  P l a n t s .  
Roehrs  Co . ,  E. R u t h e r f o r d ,  N . J .  1834 pp.
Grimm, W. C. 1962.  The Book o f  T r e e s .  The T e l e g r a p h  P r e s s ,  H a r r i s ­
b u r g ,  P a . , 493 pp.
252
G u n t e r ,  Gordon.  1967- Some R e l a t i o n s h i p s  o f  E s t u a r i e s  t o  t h e  F i s h e r ­
i e s  o f  t h e  Gu l f  o f  Mexico.  In G. H. L a u f f  ( e d . )  E s t u a r i e s .
P u b l . No. 83 Amer.  Assoc ,  f o r  t h e  Adv. o f  S c i .  Wash . ,  D.C.
pp.  621-638 .
Guss ,  P. 1972.  T i d e l a n d s  Management Mapping f o r  t h e  C o a s t a l  P l a i n s  
Region .  C o a s t a l  Mapping Symp. Am. Soc.  o f  P h o t o g r a m m e t r y .
Wash. ,  D.C. pp.  243-262 .
H a i n e s ,  R. W. 1975.  W e t l a n d s '  R e l u c t a n t  Champion:  The Corps  Take s  a 
F r e s h  Look a t  " N a v i g a b l e  W a t e r s . "  En v i r onmen t a l  Law 6 ( 1 ) :
217-241 .
H a l l ,  T.  F. and G. E. Smi t h .  1955.  E f f e c t s  o f  F l o o d i n g  on Woody 
P l a n t s .  West  Sandy Dewa t e r i ng  P r o j e c t .  Kentucky R e s e r v o i r .
J .  F o r e s t r y  53:  281-285 .
H a r r i s o n ,  R. W. 1961.  A l l u v i a l  Empi re .  D e l t a  Fund in C o o p e r a t i o n  w i t h  
Economic R e s ea r c h  S e r v i c e .  Vol .  I .  P i o n e e r  P r e s s .  L i t t l e  Rock,  
Ark.  344 pp.
H e l b a c k ,  H. 1959- D o m e s t i c a t i o n  o f  Food P l a n t s  in t h e  Old Wor ld .  S c i ­
enc e  130 (3 3 7 2 ) :  365-372.
H e l b a c k ,  H. 1964.  F i r s t  I m p r e s s i o n s  o f  t h e  Ca t a l  Huyuk P l a n t  Husbandry .  
A n a t o l i a n  S tu d .  14,  pp.  121-123.
H e l l e r ,  R. C. 19 6 8 . P r e v i s i o n a l  D e t e c t i o n  o f  Po n de r os a  P i n e  T r e e s  Dy­
ing from Bark B e e t l e  A t t a c k .  P r o c .  F i f t h  Symp. Remote S e n s in g  
o f  Env i r onmen t .  Ann A r bo r .  U. Mich.  pp.  3 87 - 434 .
H e l l e r ,  R. C. 1970.  Imaging w i t h  P h o t o g r a p h i c  S e n s o r s .  In Remote
S e n s i n g  w i t h  S p e c i a l  R e f e r e n c e  t o  A g r i c u l t u r e  and F o r e s t r y .
Wash. ,  D.C. Nat .  Academy o f  S c i e n c e s ,  pp.  35“ 72.
H i c k s ,  S. D. 1972.  V e r t i c a l  C r u s t a l  Movements f rom Sea Level  Meas u r e ­
ments  Along t h e  E a s t  Coas t  o f  t h e  U . S . :  N a t i o n a l  Ocean S ur v e y .
NOAA. U n p u b l i s he d  R e p o r t .  15 pp.
H i l d e r b r a n d ,  E. M. 1946.  H e r b i c i d a l  A c t i o n  o f  2 ,  4-D on t h e  Wat e r  
H y a c i n t h ,  E i c h h o r n i a  C r a s s i p e s . S c i e n c e  103: 477-479*
H i l l m a n ,  W. S. and D. D. C u l l e y ,  J r .  1978.  The Uses  o f  Duckweed.
Amer.  S c i e n t i s t  6 6 ( 4 ) :  442- 451 .
H i t c h c o c k ,  A. A. 1950.  Manual o f  t h e  G r a s se s  o f  t h e  U n i t e d  S t a t e s .
U.S.  Dept .  A g r i c .  Misc .  Pub.  No. 200.  1051 PP-
Imhof f ,  K . , W. M u l l e r ,  and D. T h i s t l e t h w a y l e .  1971* D i s p o s a l  o f  Sew­
age  and O t h e r  Wa t e r -Bo r ne  Wa s t e s .  Ann Arbor  S c i e n c e  P u b l . ,
I n c . ,  Ann A r b o r ,  Mich.  100 pp.
253
J o n e s ,  P. 1969- Hydro logy  o f  Neocene D e p o s i t s  in t h e  N o r t h e r n  Gul f  
o f  Mexico B a s i n .  La.  Wat e r  Re s ou rc e s  R e s e a r c h  I n s t .  B u l l .  GT-2.  
L . S . U . , B . R . , La.
Kel lman,  M. C. 1975* P l a n t  Geography.  S t .  M a r t i n ' s  P r e s s ,  New York.
135 pp.
Ketchum,  B. H . , ( e d . ) .  1972.  The W a t e r ' s  Edge:  C r i t i c a l  Prob lems  o f
t h e  C o as t a l  Zone.  M . I . T .  P r e s s .  Cambr idge ,  Mass.  393 PP-
K l e i n ,  H. ,  W. J .  S c h n e i d e r ,  B. F. McPherson,  and T.  J .  Buchanan.  1970.  
Some H y d r o l o g i c  and B i o l o g i c  A s p e c t s  o f  t h e  Big Cypr es s  Swamp 
D r a i n a g e  Ar ea ,  S o u t h e r n  F l o r i d a .  U . S . G . S .  Dept ,  o f  I n t e r i o r .  
O p e n - f i l e  Re po r t  70003.  T a l l a h a s s e e ,  F l a .  94 pp.
Klemas,  V. ,  D. B a r t l e t t ,  R. Roge r s ,  and L. Reed.  1973- I n v e n t o r i e s  o f  
D e l a w a r e ' s  C o a s t a l  V e g e t a t i o n  and Land-Use U t i l i z i n g  D i g i t a l  
P r o c e s s i n g  o f  ERTS-1 Imagery.  A b s t r a c t .  U. o f  De l a wa r e ,  De.
Klemas,  V. ,  F. C. D a i b e r ,  D. B a r t l e t t ,  0 .  W. C r i c h t o n ,  and A. 0 .  F o r ne s .  
1974.  I n v e n t o r y  o f  D e l a w a r e ' s  W e t l a n d s .  Pho togram.  E n g i n e e r i n g  
6 0 ( 4 ) :  433 - 439 .
K l i n e ,  E. 0 . ,  F. P e t r u s a k ,  and W. Moore.  1977- E l i t e  A t t i t u d e s  Towards  
t h e  Mar sh l ands  in Sou th  C a r o l i n a .  S.C.  Sea G r a n t .  Tech Rep t .
No. 5.  SC-SG-77-5.  C h a r l e s t o n ,  S.C.  28 pp.
K n i f f e n ,  F. B. 1936.  A P r e l i m i n a r y  Re p o r t  on t h e  I n d i a n  Mounds and
Middens o f  P l a q ue mi n e s  and S t .  B e r n a r d  P a r i s h e s .  Dept ,  o f  Con­
s e r v a t i o n .  La.  G e o l . Su r v .  G e o l o g i c a l  B u l l .  No. 8.  pp.  407- 422 .
K n i f f e n ,  F. B. 1968.  L o u i s i a n a ,  I t s  Lands and P e o p l e .  L . S . U.  P r e s s .
B. R . , L a . 196 p p .
K n i p l i n g ,  E. B. 1969.  Lea f  R e f l e c t a n c e  and Image Fo r ma t i on  on Co l o r
I n f r a r e d  F i lm.  In P. L. Johnson  ( e d . )  Remote Sens i ng  in Eco l ogy .
U. o f  Ga. P r e s s .  A t h e n s ,  Ga. pp.  17 -29 .
Kolb,  C. R. and J .  R. Van Lop i k .  1958.  Geology o f  t h e  M i s s i s s i p p i
R i v e r  D e l t a i c  P l a i n ,  S o u t h e a s t e r n  L a . ,  U.S.  Army Corps  o f  E n g i ­
n e e r s .  Waterways  Exp t .  S t .  Tech .  Rep t .  3 -483  and 3“ 484.
V i c k s b u r g ,  Miss .
Kummer, A. P. 1951.  Weed S e e d l i n g s .  Univ.  o f  Ch icago  P r e s s ,  Ch i c a g o ,  
111. 435 pp.
K u z e n s k i , S. T. 1975.  O v e r l a n d  Flow: Answer t o  Wat er  Cleanup  C h a l l e n g e .  
Aquanotes  4 ( 1 ) .  Sea G r an t  Deve lopment .  C e n t e r  f o r  We t l and  Re­
s o u r c e s ,  L . S . U . ,  B . R . ,  La.
25k
L a n t z ,  K. E. 197^- N a t u r a l  and C o n t r o l l e d  Wat e r  Level  F l u c t u a t i o n  in 
a Ba c k wa t e r  Lake and Th r e e  La.  Impoundments .  F i s h  D i v i s i o n  B u l l .  
I I .  La.  W i l d l i f e  and F i s h e r i e s  Comm. B.R„,  La.  36 PP-
Lewis ,  A. J . ,  S.  T. Kim, R. C. McDonald,  J .  A. Monte,  and R. T. Wi l s on .
1973- We t l ands  P r o j e c t - - A  S t udy  o f  t h e  Resource  Base o f  t h e  Lower 
A t c h a f a l a y a  B a s i n .  J o i n t  L e g i s l a t i v e  Commit t ee on Env i r o n me n t a l  
Q u a l i t y ,  S t a t e  o f  La.  and Geog.  D e p t . ,  L . S . U . ,  B . R . ,  La.  31 pp.
L o u i s i a n a  A d v i s o r y  Commission on C o a s t a l  and Mar ine  R e s o u r c e s .  1973- 
L o u i s i a n a  Wet l ands  P r o s p e c t u s .  L o u i s i a n a  S t a t e  U n i v e r s i t y  Law 
C e n t e r ,  B . R . ,  La.  3^6 pp.
L o u i s i a n a  C o o p e r a t i v e  E x t e n s i o n  S e r v i c e .  1972.  P r o j e c t  G i a n t  S t ep  Re­
p o r t .  L . S . U . , B . R . , La.
L o u i s i a n a  S t a t e  P a r k s  and R e c r e a t i o n  Commiss ion.  1971- Comprehens i ve  
Out door  R e c r e a t i o n  P l an  1970-75-  B . R . ,  La.  750 pp.
L o u i s i a n a  T o u r i sm .  1971- L o u i s i a n a  T r a v e l  P romot i on  A s s o c i a t i o n .  B . R . ,  
L a .
L o u i s i a n a  We t l ands  P r o s p e c t u s .  1973- C o n c l u s i o n s ,  Recommendat ions  and 
P r o p o s a l s  o f  t h e  L o u i s i a n a  A d v i s o r y  Commission on C o a s t a l  and 
Mar ine  R e s o u r c e s .  Law C e n t e r ,  L . S . U . ,  B . R . ,  La.  3^6 pp.
L o u i s i a n a  W i l d l i f e  and F i s h e r i e s  Commiss ion.  1972.  F o u r t e e n t h  B i e n n i a l  
Re p o r t  1970-71 - N. O. ,  La.  205 PP-
L y t l e ,  S.  A. 19 6 8 . The M o r p ho l o g i c a l  C h a r a c t e r i s t i c s  and R e l i e f  R e l a ­
t i o n s h i p s  o f  R e p r e s e n t a t i v e  S o i l s  in La.  La.  A g r i c .  Exp.  S t .
Bui 1. 631 ,  23 pp.
Mabie,  D. W. 1975a.  R e p t i l e s  and Amph i b i ans .  In En v i r o n me n t a l  A s s e s s ­
ment  o f  a L o u i s i a n a  O f f s h o r e  Oi l  P o r t  and A p p e r t i n e n t  P i p e l i n e  
and S t o r a g e  F a c i l i t i e s .  Vol .  I l l ,  T e c h n i c a l  Appendix  VI S e c t i o n
10.  C e n t e r  f o r  Wet l and  R e s o u r c e s ,  L . S . U . ,  B . R . ,  La.  P r e p a r e d  f o r  
La.  O f f s h o r e  Oi l  P o r t ,  Inc .  pp.  VI.  10-1 t o  10-12.
Mabie ,  D. W. 1975b A v i f a u n a .  In En v i r o n me n t a l  As s es s me n t  o f  a L o u i s ­
i ana  O f f s h o r e  Oi l  P o r t  and A p p e r t i n e n t  P i p e l i n e  and S t o r a g e  F a c i l ­
i t i e s .  Vol .  I l l ,  T e c h n i c a l  Appendix  VI S e c t i o n  12,  C e n t e r  f o r  
Wet l and  R e s o u r c e s ,  L . S . U . ,  B . R . ,  La. P r e p a r e d  f o r  La.  O f f s h o r e  
Oi l  P o r t ,  I nc .  pp.  VI.  12-1 t o  VI.  12-52 .
Mabie,  D. W. 1975c.  B i r d s ,  Mammals,  Amphib i ans  and R e p t i l e s .  In E n v i ­
r onment a l  A s s e s s m e n t  o f  a L o u i s i a n a  O f f s h o r e  Oi l  P o r t  and Appe r ­
t i n e n t  P i p e l i n e  and S t o r a g e  F a c i l i t i e s .  Vol .  IV, Addenda t o  Tech .  
A pp e n d i c e s  S e c t i o n  G. C e n t e r  f o r  Wet l and  R e s o u r c e s ,  L . S . U . ,  B . R . ,  
La.  P r e p a r e d  f o r  La.  O f f s h o r e  Oi l  P o r t ,  I nc .  pp.  G-1 t o  G-9-
255
MacAr thur ,  R. H. 1955- F l u c t u a t i o n s  o f  Animal P o p u l a t i o n s ,  and a Meas­
u r e  o f  Community S t a b i l i t y .  Eco l ogy  36:  533- 536.
MacNeish,  R. S. 1965.  The O r i g i n s  o f  Amer ican A g r i c u l t u r e .  A n t i q .  39: 
87 -94 .
Ma n c i l ,  E. 1972.  A H i s t o r i c a l  Geography o f  I n d u s t r i a l  Cypres s  Lumber­
ing in L o u i s i a n a .  Ph.D.  D i s s e r t a t i o n .  Dept ,  o f  Geog.  and A n t h r o .  
L . S . U . ,  B . R . ,  La.
Marmer,  H. A. 1954.  T i d e s  and Sea Level  in t h e  Gul f  o f  Mexico.  In
Gul f  o f  Mexico,  I t s  O r i g i n ,  Wa t e r s  and Mar ine  L i f e .  U.S.  F i s h
and W i l d l i f e  S e r v .  F i s h e r y  B u l l .  8 9 . pp.  101-118.
M a r t i n ,  A. C. and C. U h l e r ,  1939.  Food o f  Game Ducks in t h e  U.S.  and 
Canada.  R e s e a r c h  Rep t .  30.  USDA Tech .  B u l l .  634.
M a r t i n ,  A. C . , H. S.  Zim,  and A. L. N e l s o n .  1951.  Amer ican W i l d l i f e  
and P l a n t s - - A  Guide t o  W i l d l i f e  Food H a b i t s :  The use  o f  T r e e s ,  
S h r u b s ,  Weeds,  and Herbs  by B i r d s  and Mammals o f  t h e  U.S.  U.S.  
Dept ,  o f  I n t e r i o r .  F i s h  and W i l d l i f e  S e r v .  Bureau o f  S p o r t  
F i s h e r i e s  and W i l d l i f e .  Dover P u b l .  N.Y. 500 pp.
Ma t he r ,  J .  R. 1974.  C l i m a t o l o g y :  Funda me n t a l s  and A p p l i c a t i o n s .
McGraw-Hil l  Co. New York.  412 pp.
Ma t t on ,  W. R. 1915- The S o u t h e r n  C y p r e s s .  U.S.  Dept .  A g r i c .  B u l l .  No.
272.  74 pp.
McGinni s ,  J .  T . , R. A. Ewing,  C. A. W i l l i n g h a m ,  S. E. Roge r s ,  D. H. 
Doug l a s ,  and D. L. M o r r i s o n .  1972.  En v i r o n me n t a l  A s p e c t s  o f  
Gas P i p e l i n e  O p e r a t i o n s  in t h e  L o u i s i a n a  C o a s t a l  Marshes .
B a t t e l l e :  Columbus L a b o r a t o r i e s .  Columbus,  Ohio .  86 pp.
Meo, M. , J .  W. Day, J r . ,  and T.  B. Ford .  1975.  Ov e r l a n d  Flow in t h e
L o u i s i a n a  C o a s t a l  Zone:  The P o t e n t i a l  f o r  Land T r e a t m e n t  o f  Waste  
Water  on Diked Dredge S po i l  D i s p o sa l  S i t e s  in Sou th  L o u i s i a n a .
Sea Gr an t  R e p o r t  No. 4.  C e n t e r  f o r  Wet l and  R e s o u r c e s .  L . S . U . ,
B. R. ,  L a . 63 p p .
Meyer ,  M. P. and D. W. F r en ch .  1967.  D e t e c t i o n  o f  D i s e a s e d  T r e e s .  
Pho togram.  E n g i n e e r i n g  3 3 :1 03 5 - 1 0 4 0 .
M o n t a n a r i ,  J .  1976.  An Overv i ew o f  t h e  F i s h  and W i l d l i f e  S e r v i c e  in 
t h e  N a t i o n a l  Wet l and  I n v e n t o r y  Program.  P r e s e n t e d  a t :  A Sympo­
s ium on Remote S e n s i n g  in t h e  D e l i n e a t i o n  o f  C o a s t a l  W e t l a n d s .  
A p r i l  8,  1976.  N.C.  S t .  U n i v . ,  R a l e i g h ,  N.C.
Monte,  J .  A. 1973- The S u c c e s s i o n a l  Conve rgenc e  o f  V e g e t a t i o n  from 
G r a s s l a n d  and Bare  S o i l  on t h e  P i edmont  o f  New J e r s e y .  The
W i l l i a m L. Hu t c he s on  Memorial  F o r e s t  B u l l .  3 ( 1 ) :  3~13. R u tg e r s
U n i v . ,  New B r un s wi c k ,  N . J .
256
Monte,  J .  A. 197^.  A Compar i son o f  High and Low A l t i t u d e  A e r i a l  I n f r a ­
r ed  Co l o r  P h o t o g r a p hy  f o r  Remote Se n s i n g  o f  La.  C o a s t a l  Marsh­
l a n d s .  Div.  o f  Eng. R e s e a r c h .  Unp u b l i s h e d  Rep t .  L . S . U . ,  B . R . ,
L a .
Monte,  J .  A. 1978.  M o n i t o r i n g  t h e  I n l andwar d  M i g r a t i o n  o f  L o u i s i a n a ' s  
S a l t  Marsh Zone Using C o l o r  I n f r a r e d  Imagery.  G e o s c i e n c e  and 
Man, Vol .  19,  ( i n  p r e s s ) .  L . S . U . ,  B . R . ,  La.
Morgan,  J .  P. 1967- Ephemeral  E s t u a r i e s  o f  t h e  D e l t a i c  E nv i ronme n t .
In G. H. L a u f f  ( e d . )  E s t u a r i e s .  Amer.  Assoc .  Advan.  S c i .
pp.  115- 120 .
Morgan,  J .  P. 1972.  Impact  o f  S u b s i d e n c e  and E r o s i o n  on La.  C o a s t a l
Marshes  and E s t u a r i e s .  In R. H. Chabreck  ( e d . ) .  P r o c e e d i n g s  
Co a s t a l  Marsh and E s t u a r y  Management  Symp. L . S . U . ,  B . R . ,  La.  
pp.  2 17 - 233 .
Morgan,  J .  P . ,  L. G. N i c h o l s  and M. W r i g h t .  1958.  Mor ph o l o g i c a l  E f f e c t s  
o f  H u r r i c a n e  Audrey on t h e  La.  C o a s t .  Tech Rep t .  10-A. Co a s t a l  
S t u d i e s  I n s t i t u t e ,  L . S . U . ,  B . R . ,  La.  53 pp.
Mor t on ,  J .  F. 197^.  Fo l k  Remedies  o f  t h e  Low C o u n t r y .  E. A. Seeman
P u b l . Co. Miami,  F l a .  176 pp.
M u l l e r ,  R. A. 197^.  Wat e r  B a l a n c e  Components  f o r  Houma, La.  Wi n t e r  
- S p r i n g  S u r p l u s e s  and Summer -Fa l 1 D e f i c i t s .  U n p ub l i s he d  Data .  
L . S . U . ,  B . R . ,  La.
M u l l e r ,  R. A. 1975* F r e s h w a t e r  P o t e n t i a l  in t h e  L o u i s i a n a  C o a s t a l
Marshes  and E s t u a r i e s .  In H. J .  Wal ker  ( e d . )  C o a s t a l  R e s o u r c e s .  
G e o s c i e n c e  and Man. Vol .  X I I ,  School  o f  G e o s c i e n c e ,  L . S . U . ,
B . R . , La.  pp.  1-7-
Mu n se l 1, A. H. 195^.  A C o l o r  N o t a t i o n .  Munse l 1 Co l o r  Co . ,  I nc .  B a l ­
t i m o r e ,  Md. 67 pp.
Munse l l  C o l o r  C o . ,  I nc .  1975* M u n se l 1 So i l  Co l o r  C h a r t s .  Muns e l 1 
C o l o r  C o . ,  I nc .  B a l t i m o r e ,  Md.
Munse l l  C o l o r  C o . ,  I nc .  1976.  Munsel l  Book o f  C o l o r :  Gl os sy  F i n i s h  
C o l l e c t i o n .  Munse l l  Co l o r  Co . ,  Inc .  B a l t i m o r e ,  Md. 2 Vo l s .
Muzzy,  N. 1976.  A p p l i c a b i l i t y  o f  Near  I n f r a r e d  P ho t o g r a p hy  t o  N a t u r a l  
V e g e t a t i o n  Mapping:  Case E x a m p l e - - E d i s t o  R i v e r / 1 s 1 a n d , South  
C a r o l i n a .  M.S. T h e s i s .  Dept ,  o f  Geography and Geology ,  E a s t ­
e r n  Mich.  U n i v . ,  Y p s i l a n t i ,  Mich.  85 pp.
NASA 1972.  Land Remote S e n s i n g  Program,  A t c h a f a l a y a  R i v e r  Bas i n  S t u d y ,  
P a r t  2.  Manned S p a c e c r a f t  C e n t e r ,  Hous t on ,  T e x a s .
N a t i o n a l  E s t u a r i n e  P o l l u t i o n  S t u d y .  1970.  Repor t  o f  t h e  S e c r e t a r y  o f  
t h e  I n t e r i o r  t o  C o n g r e s s .  9 1 s t  Co ng re s s .  March 25.  201 pp.
2 5 7
New England Mar ine  R e s o u r c e s  I n f o r m a t i o n  Program.  1969- Ou t door  R e c r e ­
a t i o n a l  Uses o f  C o a s t a l  A r e a s .  Univ .  o f  Rhode I s l a n d ,  K i n g s t o n ,
R . I . No. 1, p p . 18.
Newton,  M. B. 1972.  A t l a s  o f  L o u i s i a n a :  A Guide f o r  S t u d e n t s .  School  
o f  G e o s c i e n c e  Misc .  Pub.  7 2 - 1 .  L . S . U . ,  B . R . ,  La.  188 pp.
N i c h o l s ,  L. G. 1959- R o c k e f e l l e r  Refuge  Levee S t u d y .  La.  W i l d l i f e  and
F i s h e r i e s  Comm. T e c h n i c a l  Rep t .  17 pp.
Odum, E. P.  1969.  The S t r a t e g y  o f  Ecosys t em Deve lopment .  S c i e n c e
16A:2 6 2 -2 7 0 .
Odum, E. P. 1971.  F unda me n t a l s  o f  Ec o l ogy .  3rd E d i t i o n .  W. B.
Sa u n d e r s  Co . ,  P h i l a d e l p h i a ,  Pa .  57*1 pp.
O ' N e i l ,  T.  19^9.  The Muskra t  in t h e  La.  C o a s t a l  Mar shes .  La.  W i l d l i f e  
and F i s h e r i e s  Comm. New O r l e a n s ,  La.  159 pp.
O o s t i n g ,  H. J .  19*t2. An E c o l o g i c a l  A n a l y s i s  o f  t h e  P l a n t  Communi t i es
o f  t h e  Piedmont  o f  Nor th  C a r o l i n a .  Amer. Midi .  N a t u r .  28:  1 -126 .
P a l m i s a n o ,  A. VI. 1972.  H a b i t a t  P r e f e r e n c e  o f  Wat er fowl  and Fur  A n i ­
mals  in t h e  N o r t h e r n  Gul f  Coas t  Mar s hes .  In R. H. Chabrec k  ( e d . )  
P r oc .  C o a s t a l  Marsh and E s t u a r y  Management  Symp. ,  L . S . U.  Div.  
C o n t i n u i n g  E d u c a t i o n ,  pp.  163-190.
P a r n e l l ,  J .  F. and R. F. S o o t s .  1975.  I n t r o d u c t i o n  t o  t h e  N a t u r e  o f  
Dredge I s l a n d s  and T h e i r  W i l d l i f e  in Nor th  C a r o l i n a  and Recom­
m e n d a t i o n s  f o r  Management .  In P a r n e l l  and Soo t s  ( e d . ) .  P r oc .
o f  a Conf .  on Management  o f  Dredge I s l a n d s  in N.C. E s t u a r i e s .  
Univ.  o f  N.C.  Sea G r an t  Program.  UNC-SG-75“ 0 1 . R a l e i g h ,  N.C.  
pp.  1-3*1.
Pen f o u n d ,  VI. T.  and T.  T.  E a r l e .  19*i8. The B i o l ogy  o f  t h e  Wat er  Hy­
a c i n t h .  Ecol . Monographs .  Vol .  18: AA7_*t72.
Pen f ou n d ,  W. T.  and E. S. Hathaway.  1938.  P l a n t  Communi t i es  in t h e  
Mar sh l a n d s  o f  S o u t h e a s t e r n  La.  E c o l .  Monographs 8: 1 -56 .
P e r s o n a l  C o r r e s p o n d e n c e  w i t h  Mrs.  C h o es t ,  J u l y  10,  1973- R e s i d e n t  o f  
Gal 1 i a n o ,  L a .
P e r s o n a l  C o r r e s p o n d e n c e  w i t h  Dave Mabie.  May 197*1. W i l d l i f e  R e s e a r c h ­
e r  f o r  L o u i s i a n a  O f f s h o r e  Oi l  P o r t  P r o j e c t .  L . S . U . , B . R . ,  La.
P e r s o n a l  C o r r e s p o n d e n c e  w i t h  G. Nachod,  Augus t  5,  1977- F o r e s t e r ,  La.  
F o r e s t r y  Commiss ion.  B . R . ,  La.
P e r s o n a l  C o r r e s p o n d e n c e  w i t h  Dr. John Nemeth,  J u l y  25 ,  197*1. P l a n t  
E c o l o g i s t .  C o a s t a l  Zone Re s ou rc e s  Corp.  Wi l m i n g t o n ,  N.C.
P e r s o n a l  C o r r e s p o n d e n c e  w i t h  Dr.  Mer l e  P r u n t y ,  F e b r u a r y  15,  1978.  Geog­
r a p h e r .  U n i v e r s i t y  G a . ,  A t h e n s ,  Ga.
258
P e s t o n g ,  R. 1969- Mu l t i ba n d  Pho t os  f o r  a T i d a l  Marsh.  Pho togram.  
E n g i n e e r i n g  35:  4 5 3 - ^ 70 .
P i e l o u ,  E. C. 1969.  An I n t r o d u c t i o n  t o  Ma t hema t i ca l  Eco l ogy .  John 
Wi ley  and Sons ,  N.Y. 286 pp.
Putnam,  J .  A . ,  G. M. F u r n i v a l ,  and J .  S. McKnight .  1960.  Management  
and I n v e n t o r y  o f  S o u t h e r n  Hardwoods.  U.S.  Dept ,  o f  A g r i c .
Handbook No. 181.  F o r e s t  S e r v i c e .  Wash . ,  D.C. 102 pp.
R a d f o r d ,  A. E . , H. E. Ahles  and C. R. B e l l .  1968.  Manual o f  t h e  Vascu­
l a r  F l o r a  o f  t h e  C a r o l i n a s .  The U n i v e r s i t y  o f  Nor th  C a r o l i n a
P r e s s ,  Chapel  H i l l ,  N.C. 1183 pp.
Ragan,  J .  G. ,  J .  H. Green ,  and C. A. W h i t e h u r s t .  1974.  Remote Se n s in g  
as  an Aid f o r  Marsh Management -La fourche  P a r i s h .  Div.  o f  E n g i n e e r ­
ing R e s ea r ch  -  RM2. L . S . U . ,  B . R . ,  La.  28 pp.
R a t l i f f ,  D. 1976.  We t l a n d s  P r o t e c t i o n  Under t h e  Corps  o f  E n g i n e e r s '
New Dredge and F i l l  J u r i s d i c t i o n .  H a s t i n g s  Law J o u r n a l  28:  223-245-
Reeves ,  R. G. ( e d . ) .  1975- Manual o f  Remote S e n s i n g .  Vo l s .  I and II
Am. Soc.  o f  Pho togram.  F a l l s  Church ,  Va. 2144 pp.
Re i mold ,  R. J . ,  J .  L. G a l l a g h e r  and D. E. Thompson.  1972.  C o as t a l
Mapping w i t h  Remote S e n s o r s .  Co a s t a l  Mapping Symp. Am. Soc.  o f
Pho togram.  Wash . ,  D.C. pp.  99 - 112 .
Roy, E. P.  and F. B o r d e l o n .  1974.  S e l e c t e d  Shrimp and Seafood S t a t i s ­
t i c s  f o r  L o u i s i a n a  and t h e  Un i t e d  S t a t e s .  I n f o r m a t i o n  S e r i e s  
No. 33,  Dept ,  o f  A g r i c .  Economics and A g r i b u s i n e s s ,  L . S . U . ,  B . R . ,
L a .
R u s s e l l ,  R. J .  1942.  F l o t a n t .  G e o g r ap h i c a l  Review 32: 74 -98 .
R y t h e r ,  J .  H. and J .  E. Ba r da c h .  1968.  The S t a t u s  and P o t e n t i a l  o f  
A q u a c u l t u r e .  Na t .  Tech .  I n f .  S e r v i c e .  261 pp.
S a n d e r s ,  R. 1959- C l i m a t e s  o f  t h e  S t a t e s - - L a .  U.S.  Wea ther  Bureau ,  
Wa s h i n g t o n ,  D.C.  16 pp.
S a u e r ,  C. 0.  1952.  A g r i c u l t u r a l  O r i g i n s  and D i s p e r s a l s .  New York.
S a u e r ,  J .  D. 1950.  The Gra in  Amaran t hs :  Survey  o f  T h e i r  H i s t o r y  and 
C l a s s i f i c a t i o n .  Annua l s  Mi s s o u r i  B o t a n i c a l  Garden 37: 561- 632 .
S c h n e i d e r ,  W. F. 1976.  F ed e r a l  Con t r o l  Over  Wet l and  A r ea s :  The Corps  
o f  E n g i n e e r s  Expands  i t s  J u r i s d i c t i o n .  Univ.  F l a .  Law Review 
28:  787- 800 .
S c h o l a n d e r ,  P. F. and S. I.  Scho ' l ande r .  1955.  Gas Exchange in t h e  
Root s  o f  Mangroves .  Amer. J o u r .  Bo t a ny ,  Vol .  42.  pp.  92 - 9 8 .
259
Shaw, S. P. and C. G. F r e d i n e .  1956.  We t l ands  o f  t h e  U . S . - T h e i r  Ex­
t e n t  and T h e i r  Value  t o  Water fowl  and O t h e r  W i l d l i f e .  U.S.
F i s h  and W i l d l i f e  S e r v i c e .  Dept ,  o f  I n t e r i o r .  C i r c u l a r  39*
Wash . ,  D.C. 67 pp.
S h e l f o r d ,  V. E. 1963.  The Ecol ogy o f  Nor th  Amer i ca .  U. o f  I l l i n o i s  
P r e s s ,  Urbana ,  111. 610 pp.
S i n g h ,  R. B. 197^.  B i o - g a s  P l a n t :  G e n e r a t i n g  Methane f rom O r g a n i c  
Was t e s .  Gobar Gas Res ea r c h  S t a t i o n .  A j i t m a l ,  Etawah ( U . P . ) ,
I n d i a .  103 pp.
S l a t e r ,  P.  N. 1975- P h o t o g r a p h i c  Sys tems  f o r  Remote S e n s i n g .  In R. G. 
Reeves  ( e d . ) .  Manual o f  Remote S e n s i n g  Vol .  I .  Am. Soc.  o f  
Photogram.  F a l l s  Church ,  Va. pp.  235_ 323-
S ma l l ,  J .  A . ,  M. F. B u e l l ,  H. F.  Buel l  and T.  G. S i ccama .  1971- Old-  
F i e l d  S u c c e s s i o n  on t h e  New J e r s e y  Piedmont  - The F i r s t  Yea r .  
W i l l i a m  L. Hu t ches on  Memorial  F o r e s t  B u l l .  2 ( A ) : 2 6 - 3 0 .
Smi t h ,  J .  T.  and A. Anson ( e d . ) .  196 8 . Manual o f  Co l o r  A e r i a l  P h o t o g ­
r aphy .  Am. Soc.  o f  Photogram.  F a l l s  Church ,  Va.  550 pp.
Smi t h ,  T.  1972.  L o u i s i a n a  P r e f e r s  T r a d i t i o n a l  R i c e - C a t t l e  R o t a t i o n .  
Rice  J o u r n a l  72 ( 1 ) :  pp.  15-16 .
Smi t h ,  W. G. 1959- F l o r a l  Z o n a t i o n  in t h e  Sou th  La.  M a r s h l a n d s .
C o as t a l  S t u d i e s  I n s t i t u t e  -  270 F i e l d  T r i p .  L . S . U . ,  B . R . ,
La. 6 pp.
Smi t h ,  W. G. and J .  A. Monte.  1975- M a r s h e s - - Th e  Wet G r a s s l a n d s .  In 
R. Kesel  ( e d . )  G r a s s l a n d s  Eco l ogy .  G e os c i e n c e  and Man. Vol .  X, 
School  o f  G e o s c i e n c e ,  L . S . U . ,  B . R . ,  La.  pp.  27“ 38.
So i l  Survey  1969 and 1971.  Genera l  S o i l  Maps f o r  L a f o u r c h e  and S t .
John and S t .  James P a r i s h e s .  U.S.  Dept .  A g r i c .  S o i l  C o n s e r v a ­
t i o n  S e r v i c e ,  La.
S p i n d l e r ,  M. 1973- F a l l  V e g e t a t i o n  on t h e  S po i l  Banks o f  S u p e r i o r
Ca n a l ,  Cameron P a r i s h ,  La.  U n p ub l i s h ed  r e p o r t  f o r  W i l d l i f e  
158,  L . S . U . ,  B . R . ,  L a . ,  k l  pp.  ( P r e s e n t e d  a t  La.  Academy o f  
S c i e n c e s ,  197^.  B . R . ,  La . )
S t e i n b a u e r ,  G. P. and B. H. G r i g s b y .  1957.  I n t e r a c t i o n  o f  Tempera ­
t u r e ,  L i g h t  and M o i s t e n i n g  Agent  in t h e  G e r m i n a t i o n  o f  Weed 
Seeds .  Weeds 5 (3 )  : 175-182.
S t e r n i t z k e ,  H. S. 1975- S h i f t i n g  Hardwood Tr en ds  in t h e  S o u t h .  S o u t h ­
e r n  Lumberman 231 (2872) :  72-73-
260
S t r o u d ,  L. M. and A. W. Cooper .  1968.  Col o r - I n f r a r e d  A e r i a l  P h o t o g r a ­
p h i c  I n t e r p r e t a t i o n  and Net  P r i ma r y  P r o d u c t i v i t y  o f  a R e g u l a r l y  
F looded  Nor t h  C a r o l i n a  S a l t  Marsh.  Rep t .  No. 1A, Wat e r  R e s o u r ce s  
I n s t i t u t e .  Univ.  o f  Nor t h  C a r o l i n a .  86 pp.
T a n s l e y ,  A. G. 1935.  The Use and Abuse o f  V e g e t a t i o n a l  Concep t s  and 
Terms.  Eco l ogy  16: 28A-307.
T a r k i n g t o n ,  R. G. and A. L. Sorem.  1965- C o l o r  and F a l s e - C o l o r  Fi lms 
f o r  A e r i a l  P h o t o g r a p h y .  Photogram.  E n g i n e e r i n g  29:  88 -93 .
T e a l ,  J .  M. and J .  W. Kanwi s he r .  19 6 6 . Gas T r a n s p o r t  in t h e  Marsh 
Grass  S p a r t i n a  a l t e r n ?f l o r a . J o u r .  Ex p t .  Botany 1 7 : 3 5 5~ 3 6 l .
T e a l ,  J .  and M. T e a l .  1969- L i f e  and Death o f  t h e  S a l t  Marsh.  Audu­
b on / B a l l  e n t  i ne .  New York.  27A pp.
Thompson,  D. E. 1972.  A i r b o r n e  Remote S e n s i n g  o f  Geo r g i a  T i d a l
Mar s hes .  Semi nar  on O p e r a t i o n a l  Remote S e n s i n g .  Am. Soc.  P h o t o ­
gram.  Hou s t on ,  T e x a s ,  pp.  126-1A0.
Thompson,  D. E . ,  J .  E. R a g s d a l e ,  R. J .  Re i mold ,  and J .  L. G a l l a g h e r .
1973.  S ea s on a l  A s p e c t s  o f  Remote S e n s i n g  C o a s t a l  R e s o u r c e s .
In F. S hah r okh i  ( e d . )  Remote Se n s in g  o f  E a r t h  R e s o u r c e s .  Vol .
I I .  U. o f  Tenn.  Space  I n s t .  pp.  1201-1249-
T h u r s t o n ,  J .  M. 1960.  Dormancy in Weed S e e d s .  In t h e  B io l og y  o f
Weeds.  A Symposium o f  t h e  B r i t i s h  E c o l o g i c a l  S o c i e t y .  J .  L.
H a r p e r ,  ( e d . ) .  B l a c k we l l  S c i e n t i f i c  P u b l i c a t i o n s ,  L t d .  Oxf o r d ,  
Eng.
T i n k l e ,  D. W. 1959- O b s e r v a t i o n s  o f  R e p t i l e s  and Amphibi ans  in a La.  
Swamp. Am. Mi d i .  Na t .  6 2 ( 1 ) :  189- 2 0 6 .
T i v y ,  J .  1971.  B i o g e o g r a p h y :  A Study  o f  P l a n t s  in t h e  E c o s p h e r e .  
O l i v e r  and Boyd,  E d i n b u r g h ,  S c o t l a n d .  394 pp.
U n i t e d  N a t i o n ' s  Food and A g r i c u l t u r e  O r g a n i z a t i o n .  1972.  A q u a c u l t u r e  
B u l l e t i n .  Rome, I t a l y .  Vol .  A(A) : 11.
U.S.  Army Corp.  o f  E n g i n e e r s .  1967.  Bayou L a f o u r c h e  and L a f o u r c h e
-Jump Waterway,  L o u i s i a n a .  Genera l  Des ign  Memorandum. S u p p l e ­
ment  No. 2.  New O r l e a n s  D i s t r i c t ,  N . O . ,  La.
U.S.  Army Corps o f  E n g i n e e r s .  1972.  D r a f t  En v i r on me n ta l  S t a t e m e n t
Crude Oi l  and N a t u r a l  Gas P r o d u c t i o n  and O t h e r  Mining O p e r a t i o n s  
in N a v i g a b l e  Wa t e r s  Along t h e  L o u i s i a n a  C o a s t .  New O r l e a n s  D i s ­
t r i c t ,  N. 0 . ,  La .
U.S.  Army Corps o f  E n g i n e e r s .  1977.  Dredged M a t e r i a l  R e s ea r c h  Program
S t a t u s  Summary.  E n v i r on me n t a l  Lab,  Waterways  Exp t .  S t . ,  V i c k s ­
b u r g ,  Miss .  12 pp.
261
U.S.  b u r e a u  o f  t h e  Census .  1950.  T a b l e  5.  U.S.  Census  o f  P o p u l a t i o n s .
Vol .  I I .  C h a r a c t e r i s t i c s  o f  t h e  P o p u l a t i o n .  P a r t  18.  L o u i s i a n a .
U.S.  Bureau  o f  t h e  Cens us .  1970.  T a b l e  9- U.S.  Census o f  P o p u l a t i o n .
Number o f  I n h a b i t a n t s .  F in a l  R e p o r t  PC(1)A20.  L o u i s i a n a .
U.S.  Bureau  o f  Mines .  1971.  Mi nera l  I n d u s t r y  S ur ve y ,  Crude Oil  and 
Re f i n ed  P r o d u c t s  P i p e l i n e .  Dept ,  o f  t h e  I n t e r i o r ,  F o s s i l  Fuel  
D i v i s i o n .  W a s h . , D C.
U.S.  Dept ,  o f  A g r i c u l t u r e .  Yearbook 1895- Wa s h i n g t o n ,  D.C.
U.S.D.A.  S o i l  C o n s e r v a t i o n  S e r v i c e .  1967- So i l  and Wat e r  C o n s e r v a t i o n  
Needs I n v e n t o r y  f o r  L o u i s i a n a .  A l e x a n d r i a ,  La.
U.S.D.A.  So i l  C o n s e r v a t i o n  S e r v i c e .  1969 and 1971- Genera l  S o i l  Maps 
f o r  La f ou rc h e  and S t .  J a m e s / S t .  John P a r i s h e s .  A l e x a n d r i a ,  La.
U.S.  Dept ,  o f  Commerce.  Bureau o f  t h e  Census .  1970 and 1974.  Census  
o f  P o p u l a t i o n ,  Number o f  I n h a b i t a n t s ,  PC(1) -A20,  and Genera l  
S o c i a l  and Economic C h a r a c t e r i s t i c s ,  PC(1) -C20 ,  L o u i s i a n a .
U.S.  G e o l o g i c a l  S u r ve y .  Water  R e s ou rc e s  Data f o r  La.  S t a g e  Level
(1959-1973)  and S a l i n i t y  ( 1 9 4 8 - 1 9 7 3 ) .  Dept ,  o f  I n t e r i o r .  Wash. ,  
D.C.
U.S.  Wea the r  Bureau .  1950-1973-  C1 i m a t o l o g i c a l  Data - La.  Annual  Sum­
mary.  U.S.  Dept ,  o f  Commerce.  Wa s h i n g t o n ,  D.C.
Vaughan,  R. and C. Kimber .  1977- Ma i n t e n an c e  Dredg i ng  E f f e c t s  on Veg­
e t a t i o n  A d j a c e n t  t o  t h e  Gul f  I n t r a c o a s t a l  Waterway -  Cedar  Lakes 
S e c t i o n .  Texas  A & M Univ.  Sea G r an t  P rogram.  C e n t e r  f o r  Mar ine  
R e s o u r c e s ,  C o l l e g e  S t a t i o n ,  Tx.  64 pp.
Wal ke r .  L. C. and K. G. W a t t e r s t o n .  1972.  S i l v i c u l t u r e  o f  S o u t h e r n  
Bo t t oml a nd  Hardwoods.  School  o f  F o r e s t r y .  S. F. A u s t i n  S t .  U. 
B u l l .  25.  Nacogdoches ,  T e x a s .  78 pp.
W a t t s ,  D. 1971.  P r i n c i p l e s  o f  B i o g e o g ra p h y .  McGraw-Hi l l  Book Co . ,
New York,  402 pp.
We a t h e r w i s e .  1964-1974 Almanac I s s u e s .  Vol .  17 - 28 ,  No. 1,  Am. Me t eo r ­
o l o g i c a l  S o c i e t y .  B o s to n ,  Mass.
W e l l s ,  B. W. 1939- A New F o r e s t  Cl imax.  The S a l t  Sp r ay  Cl imax o f  
Smi th I s l a n d ,  N.C.  B u l l .  T o r r e y  Bot .  Club 6 6 : 6 2 9 - 6 3 4 .
W e l l s ,  B. W. 1942.  E c o l o g i c a l  Prob lems  o f  t h e  S o u t h e a s t e r n  U.S.
C o a s t a l  P l a i n .  Bot .  Review 8 : 5 3 3 - 5 6 1 .
Wes t ,  E. M. 1938.  The V e g e t a t i o n  o f  Grand I s l e .  P r o c .  La.  Acad.  S c i . 
4 ( 1 ) :  214-217-
262
West ,  R. C. 1966.  The N a t u r a l  V e g e t a t i o n  o f  t h e  Tobascan  Lowlands ,  
Mexico.  Rev.  G e o g r a f .  64:  108-122 .
W h i t t a k e r ,  R. H. 1965- Dominance and D i v e r s i t y  in Land P l a n t  Communi­
t i e s .  S c i e n c e  147:  250-260 .
W o l v e r t o n ,  B. 1977- Wi l l  H y a c i n t h s  Become t h e  F i r s t  Moon Flower?
Space  Wor ld .  N - 2 - 1 5 8 : 4 0 .
Woodhouse,  W. W . , E. D. S e n ec a ,  and S. W. Broome.  1972.  Marsh B u i l d i n g  
w i t h  Dredge S po i l  in Nor th  C a r o l i n a .  A g r i c .  Exp t .  S t .  B u l l .  445.  
N.C.  S t .  U . , R a l e i g h ,  N.C.  28 pp.
APPENDIX I
EXPLANATION OF THE PLANT BIOGEOGRAPHICAL 
FORMULAE USED IN THIS STUDY FOR 
VEGETATIONAL ANALYSIS
2 6 3
264
Four  b o t a n i c a l  f o r m u l a e ,  a l l  a v a i l a b l e  in packaged  compute r  p r o ­
grams ,  were  used in t h i s  s t u d y  t o  a n a l y z e  s p o i l  bank v e g e t a t i o n .  They 
a r e  ( l )  Bray and C u r t i s '  Index o f  S i m i l a r i t y  (Bray and C u r t i s ,  1957) ,
(2) Community O r d i n a t i o n  A n a l y s i s  (Cox,  1976) ,  (3) Shannon-Wiener  Di ­
v e r s i t y  Index (Cox,  1976 ) ,  and (4) Evenness  Va l ues  ( P i e l o u ,  1969)*
1. Bray and C u r t i s '  Index o f  S i m i l a r i t y  e n a b l e s  one t o  compare 
t h e  v e g e t a t i o n  o f  two d i f f e r e n t  s p o i l  banks  by me a su r i n g  t h e  d e g r e e  t o  
which t h e i r  r e s p e c t i v e  s p e c i e s  c o m p o s i t i o n s  a r e  s i m i l a r .  Using mean 
c o ve r  v a l u e s  f o r  t h e  s p o i l  bank p l a n t s ,  t h e  f o r mu l a  f i r s t  me a su r e s  t h e  
q u a n t i t a t i v e  v a l u e s  o f  t h e  p l a n t  s p e c i e s  which t h e  s p o i l  banks  have  in 
common. Tha t  number i s  t h e n  d i v i d e d  by t h e  sum o f  t h e  q u a n t i t a t i v e  v a l ­
ues o f  a l l  s p e c i e s  f o r  t h e  two s p o i l  b a n ks .  T h i s  g i v e s  t h e  Index o f  
S i m i l a r i t y  ( C ) ; t o  d e t e r m i n e  t h e  Index o f  D i s s i m i l a r i t y ,  C i s  s u b t r a c t e d  
f rom 100.  The a c t u a l  f o rmu l a  i s
2w
a+b
ID = 100-C
where  w = t h e  sum o f  t h e  lower  o f  t h e  two q u a n t i t a t i v e  v a l u e s  f o r
s p e c i e s  s h a r e d  by t h e  two s p o i l  b a n k s ,
a = t h e  sum o f  a l l  v a l u e s  f o r  t h e  f i r s t  s p o i l  bank,
b = t h e  sum o f  a l l  v a l u e s  f o r  t h e  s econd  s p o i l  bank.
Us ing t h i s  f o r m u l a ,  s p o i l  banks  l o c a t e d  w i t h i n  t h e  same o r  d i f ­
f e r e n t  w e t l a n d  e n v i r o n m e n t s  can be compared .  The banks  a r e  e x p e c t e d  t o  
become more s i m i l a r  t o  e ac h  o t h e r  t h r o u g h  t i me  as  p l a n t  s u c c e s s i o n  on 
them s u c c e e d s  t oward  a b o t t o m l a n d  hardwood f o r e s t .
2.  Community O r d i n a t i o n  A n a l y s i s  compares  s p o i l  bank v e g e t a t i o n  
in a g r aph  form.  An o r d i n a t i o n  a n a l y s i s  a r r a n g e s  s p o i l  banks  in an 
n - n u m b e r - a x i s  s y s t e m on t h e  b a s i s  o f  d i f f e r e n c e s  in p l a n t  c o m p o s i t i o n  
as  e x p r e s s e d  by t h e  Index o f  D i s s i m i l a r i t y .  On t h e  g r a p h ,  s p o i l  bank 
v e g e t a t i o n  c o mmuni t i e s  most  l i k e  e ac h  o t h e r  w i l l  be l o c a t e d  c l o s e  t o  
each  o t h e r ,  w h i l e  t h o s e  most  d i f f e r e n t  f rom each  o t h e r  w i l l  be f u r t h e s t  
a p a r t .
In c o n s t r u c t i n g  an o r d i n a t i o n ,  i t  i s  f i r s t  n e c e s s a r y  t o  c o n v e r t  
t h e  s i m i l a r i t y  c o e f f i c i e n t s  (C) t o  v a l u e s  e x p r e s s i n g  d i s s i m i l a r i t y  ( I D ) ,  
s i n c e  d i s t a n c e  be t ween  s p o i l  bank v e g e t a t i o n  communi t i e s  in t h e  o r d i n a ­
t i o n  r e p r e s e n t s  d e g r e e  o f  d i f f e r e n c e  r a t h e r  t h a n  d e g r e e  o f  s i m i l a r i t y .  
The d i s s i m i l a r i t y  v a l u e  i s  t h e  d i f f e r e n c e  between t h e  c a l c u l a t e d  c o e f ­
f i c i e n t  o f  a s p o i l  bank v e g e t a t i o n  communi ty and t h e  maximum p o s s i b l e  
v a l u e .  A maximum o f  100 p e r c e n t  i s  t h e o r e t i c a l l y  p o s s i b l e ,  b u t  r a r e l y  
o b t a  i ned.
For  t h e  s a ke  o f  s i m p l i c i t y ,  t h e  p o s i t i o n  o f  s p o i l  bank v e g e t a t i o n  
c o mmuni t i e s  in a t w o - a x i s  o r d i n a t i o n  w i l l  be d e t e r m i n e d .  Th i s  i s  done 
by c a l c u l a t i n g  x and y c o o r d i n a t e s  f o r  t h e  l o c a t i o n  o f  each  communi ty.  
The c a l c u l a t i o n  o f  t h e  x - a x i s  c o o r d i n a t e  i s  done by f i r s t  d e t e r m i n i n g  
t h e  maximum s p r e a d  o f  v a l u e s  a l o n g  t h e  x - a x i s .  In o t h e r  w o rd s ,  t h e  two 
mos t  d i s s i m i l a r  s p o i l  banks  a r e  f i r s t  f ou n d ,  and t h e  r e ma i n i n g  s p o i l  
banks  l o c a t e d  w i t h  r e f e r e n c e  t o  them.  To l o c a t e  t h e  two most  d i s s i m i ­
l a r  s p o i l  b a n k s ,  d i s s i m i l a r i t y  v a l u e s  a s s o c i a t e d  w i t h  each  s p o i l  bank 
a r e  t o t a l e d .  The s p o i l  bank w i t h  t h e  h i g h e s t  d i s s i m i l a r i t y  t o t a l  i s  
d e s i g n a t e d  " a "  and a s s i g n e d  a l o c a t i o n  o f  0 on t h e  x - a x i s .  The s p o i l  
.bank showing t h e  g r e a t e s t  d i s s i m i l a r i t y  t o  " a "  i s  l o c a t e d ,  d e s i g n a t e d
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" b , "  and p l a c e d  a t  t h e  o p p o s i t e  end o f  t h e  x - a x i s  r a n k i n g .  The x - a x i s  
c o o r d i n a t e  o f  s p o i l  bank "b"  c o r r e s p o n d s  t o  t h e  d i s s i m i l a r i t y  v a l u e  f o r  
s p o i l  banks  " a "  and “ b" .  The d i s t a n c e  (x) o f  each  o f  t h e  r em a i n i n g  s p o i l  
banks  f rom s p o i l  bank " a "  long t h e  x - a x i s  i s  t h e n  o b t a i n e d  by t h e  
f o rmul a
2 2 2 x = L + Da -  Db
2L
where  L = d i s s i m i l a r i t y  v a l u e  be t ween s p o i l  banks  " a "  and "b"
Da = d i s s i m i l a r i t y  v a l u e  be t ween s p o i l  bank " a "  and s p o i l  
bank in q u e s t i o n
Db = d i s s i m i l a r i t y  v a l u e  be t ween s p o i l  bank "b"  and s p o i l  
bank in q u e s t i o n
The c a l c u l a t i o n  o f  t h e  y - a x i s  c o o r d i n a t e  i s  done a g a i n  by f i r s t  
c a l c u l a t i n g  t h e  maximum s p r e a d  a l o n g  t h e  y - a x i s .  To do t h i s ,  t h e  s p o i l  
bank w i t h  t h e  p o o r e s t  f i t  on t h e  x - a x i s  i s  d e t e r m i n e d .  A p o o r n e s s  o f  
f i t  v a l u e  (e)  may be c a l c u l a t e d  f o r  each  s p o i l  bank by t h e  f o r mu l a
The s p o i l  bank h a v i ng  t h e  h i g h e s t  v a l u e  o f  e i s  d e s i g n a t e d  a 1 and 
a s s i g n e d  a l o c a t i o n  o f  0 on t h e  y - a x i s .  The s p o i l  bank showing t h e  
g r e a t e s t  d i s s i m i l a r i t y  t o  a 1, and l o c a t e d  w i t h i n  1 /10  L o f  a 1 on t h e  
x - a x i s  i s  d e s i g n a t e d  b 1, and p l a c e d  a t  t h e  o p p o s i t e  end o f  t h e  y - a x i s  
r a n k i n g .  The y - a x i s  c o o r d i n a t e  f o r  b 1 i s  t h e  d i s s i m i l a r i t y  v a l u e  f o r  
s p o i l  banks  a '  and b 1. The r e s t r i c t i o n  on d i s t a n c e  be t ween a 1 and b ‘ 
on t h e  x - a x i s  i s  d e s i g n e d  t o  o r i e n t  t h e  y - a x i s  a t  a n e a r  p e r p e n d i c u l a r  
t o  t h e  x - a x i s .  The d i s t a n c e  (y) o f  t h e  r em a i n i n g  s p o i l  banks  f rom s p o i l  
bank a '  a l o n g  t h e  y - a x i s  i s  g i v e n  by t h e  f o r mu l a
2 6 7
y = ( L 1) 2 + ( Da 1) 2 -  (Db1) 2 
2L 1
where  L'  = d i s s i m i l a r i t y  v a l u e  be t ween s p o i l  banks a 1 and b 1
Da1 = d i s s i m i l a r i t y  v a l u e  be tween s p o i l  banks  a 1 and s p o i l  
bank in q u e s t i o n
Db1 = d i s s i m i l a r i t y  v a l u e  between s p o i l  bank b 1 and s p o i l
bank in q u e s t i o n
The p o s i t i o n s  o f  t h e  s p o i l  banks  can t h e n  be p l o t t e d  w i t h  r e f e r e n c e  t o  
t h e  x-  and y - a x e s .  In t h i s  s t u d y ,  t h e  comput e r  compl e t e d  a t h r e e - a x i s  
o r d i n a t i o n .  The r e s u l t  was t h e  c l u s t e r i n g  t o g e t h e r  o f  t h i r t y  y e a r - o l d  
b an k s ,  w h i l e  o n e - y e a r  o l d  banks  were  d i s p e r s e d .
3.  The Shannon-Wi ene r  D i v e r s i t y  Index me asu r e s  s p e c i e s  d i v e r s i t y  
on s p o i l  b a n k s .  P l a n t  communi t i e s  c o m p r i s e  d i f f e r e n t  s p e c i e s ,  and t h o s e  
w i t h  l a r g e  numbers  o f  p l a n t  s p e c i e s  a r e  more complex and t hu s  more s t a ­
b l e .  The d e v e l op me n t  and i n c r e a s i n g  c o m p l e x i t y  o f  t h e  s p o i l  bank v e g e ­
t a t i o n  communi ty t h r o u g h  t i me  may be s t u d i e d  by a n a l y z i n g  i t s  c h an g i ng  
s p e c i e s  d i v e r s i t y .
A number  o f  d i f f e r e n t  d i v e r s i t y  i n d i c e s  e x i s t .  T h i s  p a r t i c u l a r  
i nde x  i s  v a l u a b l e  b e c a u s e  i t  c o n s i d e r s  n o t  o n l y  t h e  number  o f  d i f f e r e n t  
s p e c i e s  b u t  t h e i r  d i s t r i b u t i o n a l  p a t t e r n  as  w e l l .  I t  d e s c r i b e s  t h e  a v e r ­
age  d e g r e e  o f  u n c e r t a i n t y  o f  o c c u r r e n c e  o f  a p a r t i c u l a r  p l a n t  s p e c i e s  a t  
a c e r t a i n  l o c a t i o n .  T h i s  u n c e r t a i n t y  i n c r e a s e s  bo t h  a s  S p e c i e s  R i c h n e s s ,  
a l s o  c a l l e d  V a r i e t y  o r  t h e  Number o f  d i f f e r e n t  s p e c i e s ,  i n c r e a s e s  and as  
E v e n n e s s ,  t h e  e qua l  d i s t r i b u t i o n  o f  i n d i v i d u a l s  among t h e  d i f f e r e n t  s p e ­
c i e s  i n c r e a s e s .  The f o r mu l a  f o r  t h i s  i ndex  i s
H' = 3 . 3 2 1 9 ( 1 0 9 , ^ - 1 ^ . 1 0 9 ^ . )
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where  N = t o t a l  number o f  i n d i v i d u a l s  o f  a l l  s p e c i e s .  Mean c o v e r  v a l ­
ues  may be used  in p l a c e  o f  number  o f  i n d i v i d u a l s .
n.  = number o f  i n d i v i d u a l s  o f  t h e  i ^  s p e c i e s .
T h i s  i ndex  v a r i e s  f rom a v a l u e  o f  0 f o r  c ommuni t i e s  c o n t a i n i n g  a 
s i n g l e  s p e c i e s  t o  h i gh  v a l u e s  f o r  c o mmuni t i e s  c o n t a i n i n g  many s p e c i e s ,  
each w i t h  a smal l  number o f  i n d i v i d u a l s .  For  e x a m p l e ,  f o r  a communi ty 
c o n t a i n i n g  9 i n d i v i d u a l s  o f  one s p e c i e s  and 1 o f  a s e c o n d ,  t h e  index 
would equa l  0 . 4 6 8 .  For a community c o n t a i n i n g  two s p e c i e s ,  each  w i t h  5 
i n d i v i d u a l s ,  t h e  i nde x  would equa l  1 . 00 0 .  Thus ,  t h e  s econd  communi ty i s  
more d i v e r s e ;  b o t h  have  two s p e c i e s ,  b u t  t h e  s e c o n d  communi ty i s  more 
e v e n l y  c o v e r e d  by t h o s e  two s p e c i e s .
4.  Evenness  Va l ues  f o r  s p o i l  bank v e g e t a t i o n  may be me asu r e d  s e p ­
a r a t e l y  f rom d i v e r s i t y .  In t h i s  f o r m u l a ,  t h e  r a t i o  o f  t h e  o b s e r v e d  d i ­
v e r s i t y  t o  t h e  maximum d i v e r s i t y  p o s s i b l e  f o r  t h e  same number o f  s p e ­
c i e s ,  i s  d e t e r m i n e d .  The f o r mu l a  i s
j ' .  1 '
H 'max
where  H1 = d i v e r s i t y
H1 max = Log^S
S = t h e  number  o f  s p e c i e s  in t h e  s p o i l  bank
S po i l  bank v e g e t a t i o n  c ommuni t i e s  m a i n t a i n e d  h i g h  e v e n n e s s  v a l u e s ,  even 
d u r i n g  t h e i r  i n i t i a l  y e a r s .  Thus ,  t h e  a c t u a l  number  o f  d i f f e r e n t  s p e c i e s  
o r  S p e c i e s  R i c hn e s s  was t h e  most  i m p o r t a n t  f a c t o r  i n f l u e n c e s  s p o i l  bank 
d i v e r s i t y .
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SPOIL BANK AND WETLAND SOIL SAMPLE ANALYSIS
(SALINE MARSH)
Age
' e a r s ) ph P e r c e n t  S a l t s P e r c e n t  O.M. Soi l
1 5 . 7 0 . 710 6 7 . 6 s i c l
2 7 . 9 0 . 472 1.98 s i 1
3 7 . 8 0 . 782 1 .09 s i cl
4 7 . 5 0 . 004 0. 73 v f s l
5 7 . 7 0 . 79 8 0 . 4 7 f s l
10 6 . 8 0 . 05 5 1.51 s i cl
15 7 . 6 0 . 469 0 . 2 3 Is
20 6 . 7 1 . 104 1.61 c
25 6 . 9 0 . 295 1.33 s i cl
30 5 . 2 0 . 050 3-43 s i cl
SM 6 . 8 2 . 033 2 . 65 s i c l
SM = w e t l a n d  s a m p l e  f rom s a l i n e  marsh
1
2
3
4
5
10
15
20
25
30
BM
SPOIL BANK AND WETLAND SOIL SAMPLE— c o n t i n u e d
(BRACKISH MARSH)
ph P e r c e n t  S a l t s P e r c e n t  O.M. So i l  T e x t u r e
6 . 8 3 . 405 6 . 2 4 c
7 . 3 1.930 1.59 s i cl
4.  2 0 . 2 0 4 4 . 7 3 s i cl
7 . 6 0 . 3 3 4 0 . 4 9 f s l
5 . 5 0 . 209 3. 43 s i c
7.1 0 . 18 3 2 .0 8 s i 1
6.1 0 .1 9 8 3 . 38 s i cl
6 . 7 0 . 265 2 . 29 s i 1
7 . 5 0 . 219 0 . 94 s i 1
7.1 0 . 172 2 . 39 s i cl
5 . 9 0.741 47 . 80 o r g a n i c  ( pe a t y )
BM = w e t l a n d  s a m p l e  f rom b r a c k i s h  marsh
N>
SPOIL BANK AND WETLAND SOIL SAMPLE— c o n t i n u e d
(FRESH MARSH)
{ge
i a r s ) ph P e r c e n t  S a l t s P e r c e n t  O.M. So i l  T e x t u r e
1 A . 3 0 . 3 1 0 3 7 . 8 0 o r g a n i c  ( p e a t y )
2 5 . 2 0 . 6 0 0 2 . 3 9 c
3 7 . 0 0 . 3 0 2 1 . 09 s i 1
A A . 8 1 . 28 0 67 • 60 s an dy - o r g a n  i c
5 A . 7 0 . 3 5 5 A5 . 6 0 s an d y - o r g a n  i c
10 6 . 5 1 . 9 9 0 8 0 . 2 0 muck
15 A . 5 0 .33A 5A. 20 s an d y - o r g a n  i c
20 6 . 9 0 . 0A7 1 . 0 7 s i 1
25 6 . A 0 . 0 6 0 3 . 2 2 s i cl
30 6 . 2 0 . 0 7 3 2 . 2 9 c
FM-BT 6 . 0 1 . 5 5 0 5 9 . 9 0 o r g a n i c  ( pe a t y )
FM-MC 6 . A 1 . 6 9 5 7 5 . 0 0 c l a y e y  muck
FM-BP 6 . 8 0 .A70 2 . 5 2 s i cl
FM-BT = w e t l a n d  s ampl e  f rom f r e s h  marsh b u l l  t ongue  community
FM-MC = w e t l a n d  s ampl e  from f r e s h  marsh ma i denca ne  community
FM-BP = w e t l a n d  sampl e  f rom f r e s h  marsh b a c o p a - p l u c h e a  community
SPOIL BANK AND WETLAND SOIL SAMPLE--cont inued
(FRESH SWAMP)
Age
(Years ) ph P e r c e n t  S a l t s P e r c e n t  O.M. So i l  T e x t u r e
1 7 . 5 0.1 OA 1.A6 s i cl
2 7 . 0 0 . 125 3 . 69 c
3 A . 9 0 .0 8 6 2 . 29 s i 1
A A.9 0.091 A.9A sc
5 7 . 0 0 . 099 1.92 s i l
10 5 . 9 0.0A2 3 . 12 s i c l
15 7 . 0 0.05A 2. 55 v f s  1
20 7 . 0 0.031 0 . 55 1 s
25 5 . 9 0.03A 1. 72 c
30 6 . A 0 . 0 7 8 2.2A c
FS 6 . 2 0 . 56 0 8 . 7A c
FS = w e t l a n d  s a m p l e  f rom f r e s h  swamp
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KEY FOR SPOIL BANK VEGETATION PROFILE
TREES
Y Amer ican elm (Ulmus)
^  Black mangr ove (Avicennia)  
^  Black wi l low (Salix)  
C h i n a be r ry  (Mel ia)
$  Chinese ta l l ow tree (Sapium)  
Eastern cot tonwood (Popuius) 
Green ash (Fraxinus)  
Ha ck be rr y  (Celtis)
Honey locust (Gledi tsia)
^  Live oak (Quercus)  
p  Red mapl e (Acer)
^  Toothache t ree (Zanthoxy lum) 
^  W a t e r  oak (Quercus)
SHRUBS
077 A r r o w - w o o d  (Viburnum)
:c Boxel der  (Acer)
Buttonbush (Ce p h a I a n th u s)
^  El de rb er ry  (Sambucus)  
Lant ana (Lantana)
|  Marsh e l de r  (Iva)
|jj Roughl eaf  d o g w oo d (Cornus)  
^  Si lverl  ing (Baccharis)
^  W a x  myrtle (Myr ica)
VINES
Cow-i tch (Cissus)
D e w b e r r y (Rubus)
^L. M e l o n e t t e  ( Mel othr i a)
pep pe rv ine  (Ampelopsis)  
Poison ivy (Rhus)
K
HERBS
Aster (Aster) 
g o  Bacopa (Bacopa)
|  Black needlerush (Juncus) 
Bl oodberry (Rivina)
Bul l tongue (Sagi t tar ia)
Bushy bea rdg ra ss  (Andropogon)  
G i a n t  foxt ai l  (Setar ia)
^  G i a nt  r ag w e e d  (Ambrosia)  
G o l d e n r o d  (Sol idago)
Grass
^  Ground cherry (Physalis)
Hemp sesbani a (Sesbania)
^  Knotgrass (Paspalum)
M ai d e n c a n e  (Panicum)
^  Poke weed (Phytolacca)
Ragweed (Ambrosia)
Sal tgrass (Distichlis)
Sal tmarsh grass ( Spar t i na)  
Sal tmarsh mal low ( Ko st e le t zk y a)
IHI S a l t m e a d o w  grass (Spart ina)  
Sedge (Cyperus)
Suga rc ane  plumegrass (Erianthus)  
^  W a t e r  smartweed (Polygonum)
*j> Wh i te  snakeroot  (Eupator ium)
S g  Ya n k e e w e e d (Eupator ium)
BA NK DESCRIPTION
SM - Saline Marsh Bank 
BM - Brackish Marsh Bank  
FM - Fresh Marsh Bank 
FS - Fresh Swamp Bank 
(Numbers denote age of bank)
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VEGETATION PROFILES FOR SALINE MARSH SPOIL BANKS
( M e a s u r e m e n t s  in Feet )
nt
SM-l
Sal tmarsh gross 
and ba r egr ound . SM-15
Dense shrubs with 
sa l t meadow grass .
V NfVtrffulfill ii
SM-2
Mixed gr asses  
with small  shrubs.
=U-
SM - 3
Mixed gr asses ,  shrubs,  and herbs
JULHI Hie IHalllaflllT III a III 11 a HI I III [| iii #Vl„ herbs
SM - 4
Sa l t meadow grass  
with shrubs and
SM-5
Sa l t meadow grass  
with s ca t t e r ed shrubs.
SM-10
Sh r u b s with 
sa l t meadow grass .
20
is
to
5
0
SM - 20
Dense shrubs  with 
scat t ered smal l  t rees 
(Toothache tree).
20
15
10
s
iMmi
0
603 0
SM - 25
Very dense  mixed shrubs 
with*small  t rees (Black mangrove)
SM-30
Trees (Toothache t ree and 
Hackberry)  with mixed shrubs.
2 7 7
VEGETATION PROFILES FOR BRACKISH MARSH SPOIL BANKS
( M e a s u r e m e n t s  in Fee t )
B M- l
Bareground wit It clumps of 
grass  (Sal tmeadow grass) .
30  6 0
BM-15
Shrubs with t rees 
(Toothache tree).
y  f a  M i l l  1 in
3 0 60
BM - 2
Grassy (Sal tmeadow 
grass  and sal t grass )  with 
scat t ered shrubs and herbs.
BM - 3
Mixed grasses  with 
scat t ered shrubs.
B M - 4
S h r u b s with 
sa l tmeadow grass .
BM • 5
Shrubs with some grass  
(Sal tmeadow grass) .
BM-10
Mixed shrubs with 
grass  and smal l  t rees 
(Toothache tree).
BM - 20
Trees (Toothache 
t ree and American 
elm) and tall shrubs.
x.
6 030 9 0 120
BM-25 
M a n y  t r e e s  
(Toothache tree) 
with tall  shrubs.
co3 0 9 0 120
6 0 9 030
BM-30
Mixed t rees (Hackberry,  
Black wil low,  Toothache 
tree,  and Chinaber ry)  
/ ith shrubs (Elderberry) 
and herbs.
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VEGETATION PROFILES FOR FRESH MARSH SPOIL BANKS
( M e a s u r e m e n t s  in Feet )
iW
3 0  6 0  90
3 0 6 0 9 0
FM-1
Mixed herbs with 
a few small  shrubs 
(Silverling).  Some
b ar egr ound,
FM - 2
Mixed herbs 
(some tall) with 
smal l  shrubs.  
Some baregr ound.
20
15
10
5
0
2 0
15
10
s
0
30 60
FM-3
Shrubs  (Silverling) 
and gross 
(Maidencane)  with 
a few smal l  t rees 
(Black w i No W ) .
F M - 4
Shrubs (Silverling) 
and grass  with a 
few t rees (Black 
i  i 11 o w).
FM-5
Shrubs (Silverling) and 
a few t rees (Black willov 
Much bar egr ound .
30
25
20
15
10
s
0
30 6 0
FM-10
Mixed shrubs (Silverling 
and Elderberry)  with a 
few t rees (Black willow),  
and some herbs.
3 0
2 5
20 F M • 1 5 
T r e e s  ( R e d15
10
5
0
3 0 6 0
4 0 '
35
30
25
2 0
IS
10
5
0
30 60
FM-20
Many t rees (Red maple,  
Black wil low,  and American 
elm) with mixed shrubs 
a n d  v i n e s .
9 FM-25Trees (Red maple and 
Black willow) with many 
mixed shrubs and vines.
i
FM - 3 0
Trees (Hackberry) 
and mixed shrubs.
60
2 7 9
VEGETATION PROFILES FOR FRESH SWAMP SPOIL BANKS
(Measurements in Feet)
U ' >
*A *** H
Ik]j
FS-1 (Valent ine,  La.)
Many herbs.  Gi ant  r agweed is 
dominant .  (Black willow appear s ) .
FS - 2 (Houma,  La.)
Many herbs  with some shrubs.  
Black wil low a ppea r s .
FS-15 (Lower Vacher i e,  La.) 
Mixed t rees (Black willow 
and Eastern cot tonwood)  
with shrubs and some vines.
* > \
j f f l b
FS-3 (Houma,  La.)
Herbs,  shrubs ,  and some 
small  t rees (Black willow 
and Chinese tal low tree).
FS-4 (Lower Vacher i e,  La.) 
Many t rees (Eastern 
c o tto n w o o d , BI ac k wil low,  and 
Red ma p l e j a nd  vines.
FS-5 (Houma,  La.)
Trees (Black willow) 
with shrubs and herbs.
FS-IO (Valent ine,  La.)
Mixed t rees (Red maple,  
Green ash,  and Hackberry)  
with shrubs and vines.
6C 9 0
FS-20 (Lower Vacher i e,  La.)
Trees (Black wil low and Red maple) ,  
shrubs,  and vines.
FS-25 (Lafitte, La.) 
Many t rees
(Hackberry and Oaks) ,  
?  shrubs,  and vines.
*
FS-30 (Valent ine,  La.) 
Many t rees
(Hackberry and Oaks) ,  
shrubs ,  and vines.
APPENDIX k
SPOIL BANK PHOTOGRAPHS: GROUPED BY GENERALIZED SERAL STAGES 
TO EMPHASIZE THE VEGETATIONAL SIMILARITIES BETWEEN 
SPOIL BANKS OF DIFFERENT WETLAND ENVIRONMENTS
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The G r a s s / H e r b  S e r a i  S t a g e
Fresh  Marsh S p o i l  Bank (1 y r .  o l d )S a l i n e  Marsh S p o i l  Bank (1 y r .  o l d )
B r a c k i s h  Marsh S p o i l  Bank (1 y r .  o l d ) Fresh Swamp S p o i l  Bank (1 y r .  o l d ) N>oo
The G r a s s / H e r b  Wi th  S c a t t e r e d  S hr ubs  S e r a i  S t a g e
Fresh Marsh S p o i l  Bank (3 y r s .  o l d )S a l i n e  Marsh S p o i l  Bank (4 y r s .  o l d )
F resh  Swamp S p o i l  Bank (2 y r s .  o l d )B r a c k i s h  Marsh S p o i l  Bank (3 y r s .  o l d )
The Shrub S e r a i  S t a g e
S a l i n e  Marsh S p o i l  Bank (15 y r s .  o l d )  F resh  Marsh S p o i l  Bank (5 y r s .  o l d )
B r a c k i s h  Marsh S p o i l  Bank (5 y r s .  o l d ) Fresh Swamp S p o i l  Bank (3 y r s .  o l d )
The  Shrub Wi th Some S c a t t e r e d  T r e e s  S e r a i  S t a g e
S a l i n e  Marsh S p o i l  Bank (20 y r s .  o l d ) Fresh  Marsh S p o i l  Bank (15 y r s .  o l d )
B r a c k i s h  Marsh S p o i l  Bank (15 y r s .  o l d )
ajgjg
Fresh  Swamp S p o i l  Bank (4 y r s .  o l d ) N>
CO
- c -
The T r e e  S e r a i  S t a g e
S a l i n e  Marsh S p o i l  Bank (30 y r s .  o l d )  Fresh  Marsh S p o i l  Bank (30 y r s .  o l d )
F resh  Swamp S p o i l  Bank (25 y r s .  o l dB r a c k i s h  Marsh S p o i l  Bank (30 y r s .  o l d )
APPENDIX 5
SPOIL BANK PLANT SPECIES LISTS FOR EACH BANK 
SAMPLED IN THIS STUDY
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28 7
SALINE MARSH SPOIL BANK PLANT SPECIES LIST
(ONE YEAR OLD BANK)
Common Name Sc i e n t  i f i  c Name Mean Cover
HERBS
Golden rod S o l i d a g o  s p . 3-50
S a l t g r a s s D i s t i c h l i  s s p i c a t a 7-50
S a l tm a r s h  g ra s s S p a r t i n a  a l t e r n i f l o r a 2 0 .0 0
Sal tmeadow g ra s s S p a r t i n a  p a te n s 5 .00
SHRUBS
Marsh e l d e r 1va f r u t e s c e n s 14.00
S i 1 v e r l  i ng B a c c h a r i s  h a l i m i f o l i a 1 .00
W id th  o f  bank 120 f t .  
E l e v a t i o n  o f  bank 1 .0  f t .
288
SALINE MARSH SPOIL BANK PLANT SPECIES LIST 
(TWO YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
S a l t g r a s s D i s t  i c h 1 i s sp i c a ta 15 .15
S a l tm a r s h  g ra s s S p a r t i n a  a l t e r n i f l o r a 30 .30
Sal tmeadow g ra s s S p a r t i n a  p a te ns k S . k S
SHRUBS
Marsh e l d e r 1va f r u t e s c e n s b . 5 5
W id th  o f  bank 99 f t .  
E l e v a t i o n  o f  bank 1 .0  f t .
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SALINE MARSH SPOIL BANK PLANT SPECIES 
(THREE YEAR OLD BANK)
LIST
Common Name S c i e n t i  f  i c Name Mean Cover
HERBS
A s t e r A s t e r  sp . 2 2 .22
B ig e lo w  g l a s s w o r t Sa1 c o rn  i a b i g e l o v i  i 5 -56
Bushy b e a rd g ra s s Andropogon g lo m e r a tu s 0 .5 6
F I a t s e d g e Cyperus sp . 5 -56
Golden rod S o l i d a g o  sp. 33.33
Sa1t g r a s s D i s l i c h l i s  s p i c a t a 33.33
Sal tmeadow g ra s s S p a r t i n a  p a tens k k . k b
Sea oxeye B o r r i c h i a  f r u t e s c e n s 1.11
S e a s id e  h e l i o t r o p e H e l i o t r o p i u m  c u ra s s a v i c u m 3 .33
Swi t c h g r a s s Pan i cum v i  rga tum 11.11
W h i t e  S n a k e ro o t E u p a to r i u m  rugosum 11.11
SHRUBS
Marsh e l d e r 1va f r u t e s c e n s 16.67
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 5 .5 6
Wi dt h  o f  bank  2 7  f t .
E l e v a t i o n  o f  bank 2 . 0  f t .
290
SALINE MARSH SPOIL BANK PLANT SPECIES LIST
(FOUR YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
A s t e r A s t e r  sp . 19-51
B la c k  N e e d le ru s h Juncus  ro e m e r ia n u s 12.20
Golden rod S o l i  dago s p . 4 .8 8
S a l tm a r s h  g ra ss S p a r t i n a  a l t e r n i f l o r a 2 .4 4
Yankeeweed E u p a to r i u m  c a p i 11 i f o l i u r n 1 .22
SHRUBS
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 2 4 .3 9
W id th  o f  bank 123 f t .  
E l e v a t i o n  o f  bank 1 . 7  f t .
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SALINE MARSH SPOIL BANK PLANT SPECIES 
(FIVE YEAR OLD BANK)
LIST
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
B ig e lo w  g l a s s w o r t Sa1i c o rn  i a b i g e l o v i  i 14 .48
C a t c h f 1y - g e n t  ion Eustoma e x a l t a t u m 0 .6 9
Golden rod S o l i  dago s p . 0 .6 9
S a l t g r a s s Di s t  i c h i i  s sp i c a t a 6 .9 0
Sal tmeadow g ra s s S p a r t i n a  p a tens 6 8 .9 7
Sea oxeye B o r r i c h i a  f r u t e s c e n s 0 .6 9
S ea s id e  h e l i o t r o p e H e l i o t r o p i u m  c u r a s s a v i c u m 1.72
SHRUBS
Marsh e l d e r 1va f r u t e s c e n s 15 .52
S i 1v e r 1 ing B a c c h a r i s  h a l i m i f o l i a 2 7 .5 7
TREE
B la c k  mangrove A v i c e n n i a  ge rm in an s 5 .0 0
Wi dth o f  bank 87 f t .
E l e v a t i o n  o f  bank 6 . 0  f t .
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SALINE MARSH SPOIL BANK PLANT SPECIES LIST
(TEN YEAR OLD BANK)
Common Name Sc i e n t  i f i  c Name Mean Cover
HERBS
A s t e r A s t e r  sp . 2 .5 9
Bushy b e a rd g ra s s Andropogon g lo m e r a tu s 0 . 7 ^
Sal tmeadow g ra s s S p a r t i n a  p a tens 6 6 .6 7
S a l t g r a s s D i s t  i c h i i  s sp i c a ta 3 .70
SHRUBS
Marsh e l d e r 1va f r u t e s c e n s 5 5 .5 6
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 38.89
W id th  o f  bank 81 f t . 
E l e v a t i o n  o f  bank 2 . 7  f t .
2 93
SALINE MARSH SPOIL BANK PLANT SPECIES LIST
(FIFTEEN YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
herbs
B ig e lo w  g l a s s w o r t S a l i c o r n i a  b i g e l o v i i 0 .2 5
C ro to n C ro to n  p u n c t a t u s 2 .5 0
N o r t h e r n  f r o g - f r u i t Phy la  l a n c e o l a t a 2 0 .0 0
Sal tmeadow g rass S p a r t i n a  p a tens 80.00
Sea l a v e n d e r L imoni  urn nash i i 0 .5 0
Seas id e  h e l i o t r o p e H e l i o t r o p i u m  c u r a s s a v i c u m 1 .50
SHRUBS
Marsh e l d e r 1va f r u t e s c e n s 3 5 .00
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 65 .00
VINES
M e lo n e t t e M e l o t h r i a  pendu la 1 .50
TREE
B la c k  mangrove A v i c e n n i a  ge rm in ans 5 .0 0
Wi dth o f  Bank 60  f t .
E l e v a t i o n  o f  bank 3 - 0  f t .
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SALINE MARSH SPOIL BANK PLANT SPECIES LIST
(TWENTY YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
Big  c o r d g r a s s S p a r t i n a  c y n o s u r o id e s 4 .0 0
G oldenrod S o l i d a g o  s p . 2 2 .0 0
Pokeweed P h y t o la c c a  a m e r ic a na 2 .0 0
Sal tmeadow g ra s s S p a r t i n a  p a te n s 3 6 .00
Sea oxeye B o r r i c h i a  f r u t e s c e n s 4 .0 0
SHRUBS
Lan tana L an tana  camara 4 .0 0
S i 1v e r 1 ing B a c c h a r i s  h a l i m i f o l i a 72.00
VINES
M e l o n e t t e M e l o t h r i a  p en d u la 52 .00
TREES
To o thache  t r e e Z a n th o x y lu m  c 1a v a - h e r c u l i s 2 0 .0 0
Wi dt h  o f  Bank 75 f t .
E l e v a t i o n  o f  bank 5 - 5  f t .
2 95
SALINE MARSH SPOIL BANK PLANT SPECIES LIST
(TWENTY-FIVE YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
Go lde n rod S o l i d a g o  sp . 1 .43
Ground c h e r r y Physa1 is  a n g u l a t a 10.71
N o r t h e r n  f r o g - f r u i t Phy la  l a n c e o l a t a 2 8 .5 7
Pokeweed g ra ss P h y t o l a c c a  am e r ica na 2 .1 4
Sal tmeadow g ra s s S p a r t i n a  p a te ns 64 .29
W h i te  S n a k e ro o t E u p a to r i u m  rugosum 14.29
SHRUBS
Marsh E l d e r Iva  f r u t e s c e n s 2 8 .5 7
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 50 .00
VINES
Dodder Cuscu ta  c u s p i d a t a 2 .1 4
M e l o n e t t e M e l o t h r i a  pend u la 42 .86
TREES
B la c k  mangrove A v i c e n n i a  g e rm inan s 12.00
B la c k  w i 1 low Sa1 i x  n i  g ra 5 .0 0
Wi dth o f  bank 42 f t .
E l e v a t i o n  o f  bank 6 . 0  f t .
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SALINE MARSH SPOIL BANK PLANT SPECIES LIST
(THIRTY YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
Ground C h e r ry P h y s a l i  s a n g u l a t a 5 .0 0
Sal tmeadow g ra ss S p a r t i n a  p a te ns 2 0 .0 0
W h i te  s n a k e r o o t E u p a to r i u m  rugosum 7-50
SHRUBS
Arrow-wood V ib u rnum  d e n ta tu m 15-00
E l d e r b e r r y Sambucus c a n a d e n s is 4 2 .5 0
Marsh e l d e r 1va f r u t e s c e n s 10.00
Si 1 v e r l  ing B a c c h a r i s  h a l i m i f o l i a 17.50
VINES
Cow-i  t c h C is s u s  i n c i s a 1 .50
TREES
H a c k b e r r y C e l t i s  l a e v i g a t a 5 .0 0
T o o th a che  t r e e Z a n th o x y lu m  C1a v a - h e r c u l i s 80.00
Wi dt h  o f  bank 60  f t .
E l e v a t i o n  o f  bank 4 . 0  f t .
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BRACKISH MARSH SPOIL BANK PLANT SPECIES LIST 
(ONE YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
F I a ts e d g e Cyperus  sp . 0 .4 4
Golden rod S o l i  dago s p . 0.  11
Sal tmeadow g r a s s S p a r t i n a  p a te n s 8 .8 8
SHRUBS
S i 1v e r 1 ing B a c c h a r i s  h a l i m i f o l i a 2 .4 4
W id th  o f  bank  135 f t .  
E l e v a t i o n  o f  bank 1 .5  f t .
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BRACKISH MARSH SPOIL BANK PLANT SPECIES LIST
(TWO YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
A s t e r A s t e r  sp. 1 .18
B ig e lo w  g l a s s w o r t S a l i c o r n i a  b i g e l o v i i 0 .2 9
Sa1t g r a s s D i s t  i c h 1 i s sp i c a ta 6 1 .7 7
S a l tm a r s h  l o o s e s t r i f e L y th ru m  1 i nea re 1 .77
S a l tm a r s h  m a l lo w K o s t e l e t z k y a  v i r g i n i c a 5 .8 8
Sal tmeadow g ra s s S p a r t i n a  pa tens 4 0 .00
SHRUBS
Marsh e l d e r 1va f r u t e s c e n s 5 .8 8
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 2 6 .4 7
VINES
M o rn ing  g l o r y 1pomoea s a g i t t a t a 1 .77
Wi dth o f  bank  51 f t .
E l e v a t i o n  o f  bank  1 . 7  f t .
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BRACKISH MARSH SPOIL BANK PLANT SPECIES LIST
(THREE YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
Golden rod S o l i  dago sp. 9 .3 8
S a l t g r a s s D i s t  i c h 1 i s sp i c a ta 43 . 75
S a l tm a r s h  g rass S p a r t i n a  a l t e r n i f l o r a 12.50
S a l tm a r s h  l o o s e s t r i f e L y th ru m  l i n e a r e 12.50
Sal tmeadow g ra s s S p a r t i n a  p a te ns ^ 3 . 7 5
SHRUBS
Marsh e l d e r 1va f r u t e s c e n s 9 .3 8
S i 1 v e r l  i ng B a c c h a r i s  h a l i m i f o l i a 3 7 .50
VINES
M o rn in g  g l o r y 1pomoea s a g i t t a t a 9 -3 8
W id th  o f  bank 48 f t .  
E l e v a t i o n  o f  bank 0 . 7  f t .
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BRACKISH MARSH SPOIL BANK PLANT SPECIES LIST 
(FOUR YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
S a l tm a r s h  g ra ss S p a r t i n a  a l t e r n i f l o r a 9 .3 8
Sal tmeadow g ra s s S p a r t i n a  pa tens 9 0 .6 3
SHRUBS
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 6 8 .7 5
Wi d th  o f  bank 96 f t . 
E l e v a t i o n  o f  bank 1 .0  f t .
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BRACKISH MARSH SPOIL BANK PLANT SPECIES LIST
(FIVE YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
Golden rod S o l i d a g o  s p . 5 .0 0
Sal tmeadow g ra ss S p a r t i n a  p a te n s 50.00
W h i te  S na k e ro o t E u p a to r i u m  rugosum 0 .6 7
SHRUBS
Marsh e l d e r Iva  f r u t e s c e n s 13.33
S i 1v e r 1 ing B a c c h a r i s  h a l i m i f o l i a 8 6 .6 7
W id th  o f  bank 90 f t .  
E l e v a t i o n  o f  bank 1 .7  f t .
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BRACKISH MARSH SPOIL BANK PLANT SPECIES LIST
(TEN YEAR OLD BANK)
Common Name Sc i e n t  i f i  c Name Mean Cover
HERBS
B l o o d b e r r y R i v i n a  h u m i l i s 12.50
Golden rod S o l i d a g o  s p . 2 .5 0
K n o tg ra s s Paspa1 urn d i s t  i chum 8 2 .5 0
S a l tm a r s h  ma1 low K o s t e l e t z k y a  v i r g i n i c a 12.50
W h i te  s n a k e r o o t E u p a to r i u m  rugosum 75.00
SHRUBS
Marsh e l d e r Iva  f r u t e s c e n s 2 0 .00
S i 1ve r 1 i ng B a c c h a r i s  h a l i m i f o l i a 55 .00
VINES
Dodder Cuscu ta  c u s p i d a t a 0 .2 5
Me 1o n e t t e M e l o t h r i a  pend u la 4 .0 0
Pepperv i ne A m p e lo p s is  a r b o r e a 0 .2 5
TREES
T o o th a c h e  T re e Z a n th o x y lu m  c l a v a - h e r c u l i s 5 .0 0
Wi dt h  o f  bank  60 f t .
E l e v a t i o n  o f  bank 2 . 5  f t .
303
BRACKISH MARSH SPOIL BANK PLANT SPECIES LIST
(FIFTEEN YEAR OLD BANK)
Common Name S c i e n t  i f i c  Name Mean Cover
HERBS
Golden rod S o l i d a g o  s p . 10.53
Ground c h e r r y P h y s a l i  s a n g u l a t a 5 .2 6
Pokeweed P h y t o la c c a  am e r icana 5 .2 6
Sal tmeadow g ra ss S p a r t i n a  pa te ns 21 .06
SHRUBS
S i 1 v e r l  i ng B a c c h a r i s  h a l i m i f o l i a 5 7 .90
Wax m y r t l e M y r i c a  c e r i f e r a 42.11
VINES
M e l o n e t t e M e l o t h r i a  pendu la 4 7 .3 7
M o rn ing  g l o r y 1pomoea s a g i t t a t a 2 .6 3
TREES
T o o th a c h e  t r e e Z a n th o x y lu m  c l a v a - h e r c u l i s 2 4 .00
Wi dt h o f  bank  57 f t .
E l e v a t i o n  o f  bank 1 . 7  f t .
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BRACKISH MARSH SPOIL BANK PLANT SPECIES LIST
(TWENTY YEAR OLD BANK)
Common Name Sci  e n t  i f i  c Name Mean Cover
herbs
Golden rod S o l i  dago sp. 10.00
W h i te  s n a k e r o o t E u p a to r i u m  rugosum 5-71
SHRUBS
E l d e r b e r r y Sambucus ca n a d e n s is 12 .86
Marsh e l d e r Iva  f r u t e s c e n s 20 .00
Si 1v e r l i  ng B a c c h a r i s  h a l i m i f o l i a 8 .5 7
Wax m y r t l e M y r i c a  c e r i f e r a 4 2 .86
VINES
M e l o n e t t e M e l o t h r i a  p en du la 10.00
TREES
A m er ican  e lm Ulmus am er icana 2 4 .00
T o o th a c he  t r e e Z a n th o x y lu m  c l a v a - h e r c u l i s 2 4 .0 0
Wi dt h  o f  Bank 105 f t .
E l e v a t i o n  o f  bank 2 . 7  f t .
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BRACKISH MARSH SPOIL BANK PLANT SPECIES LIST
(TWENTY-FIVE YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
Golden rod S o l i  dago sp. 37 .14
Ground C h e r ry P hysa 1 is  a n g u l a t a 6 .8 6
Wh i t e  S n a k e ro o t E u p a to r i u m  rugosum 5.71
SHRUBS
E l d e r b e r r y Sambucus c a n a d e n s is 51 .43
Lan tana Lan tana  camara 17-14
Marsh e l d e r Iva f r u t e s c e n s 5.71
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 4 8 .5 7
Yaupon 11 ex vomi t o r  i a 5.71
VINES
Cow-i  t c h C i ssus  i n c i  sa 7-14
M e l o n e t t e M e l o t h r i a  pen du la 74 .29
TREES
T o o th a c he  t r e e Z a n th o x y lu m  c l a v a - h e r c u l i s 4 5 .00
Wi dt h  o f  bank 105 f t .
E l e v a t i o n  o f  bank 5 . 5  f t .
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BRACKISH MARSH SPOIL BANK PLANT SPECIES LIST
(THIRTY YEAR OLD BANK)
Common Name S c i e n t  i f i c  Name Mean Cover
HERBS
B lo o d b e r r y . R i v i na h u m i1 i s 67 • 86
G o lden rod S o l i  dago s p . 2 .8 6
W h i te  s n a k e r o o t E u p a to r i u m  rugosum 5-36
SHRUBS
A m p e lop s is  ( C l i m b i n g
■ i \
A m p e lo p s is  c o r d a t a 0 .1 8
E l d e r b e r r y  S PU Sambucus c a n a d e n s is 89 .29
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 7 . H
VINES
Cow-i  t c h C is s u s  i n c i s a 39 .29
TREES
B la c k  W i1 low S a l i x  n i g r a 2 0 .0 0
Chi n a b e r r y M e l i a  a zed a rach 30.00
H a c k b e r r y C e l t i s  l a e v i g a t a 5 0 .00
T o o th a c h e  t r e e Z a n th o x y lu m  c l a v a - h e r c u l i s 2 0 .0 0
Wi dth o f  bank  8A f t .
E l e v a t i o n  o f  bank 2 . 5  f t .
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FRESH MARSH SPOIL BANK PLANT SPECIES LIST
(ONE YEAR OLD BANK)
Common Name" Sc i e n t  i f  i c Name Mean Cover
HERBS
A s t e r A s t e r  sp . 2 4 .5 0
Bacopa Bacopa m o n n ie r i 4 6 .2 5
Bui 1 tongue S a g i t t a r i a  l a n c i f o l i a 2 .2 5
Bushy b e a rd g ra s s Andropogon g lo m e r a tu s 2 .2 5
Camphorweed P lu chea  camphora ta 2 .7 5
C a t t a  i 1 Typha sp. 2 -50
F l a t  sedge Cyperus sp . 3 .2 5
G ia n t  f o x t a i 1 S e t a r i a  magna 0 .5 0
Go lden rod S o l i d a g o  s p . 17.25
Hemp s e s b a n ia S esban ia  macroca rpa 0 .2 5
Ma i dencane Panicum hemitomon 11.75
Sa1t g r a s s Di s t i c h i  i s  s p i  c a ta 1 .25
S a l tm a r s h  m a l lo w K o s e le t z k y a  v i r g i n i c a 2 .5 0
S o f t  rush Juncus e f f u s u s 1 .50
Th i s t  1 e C i rs  i urn s p . 2 .0 0
Sugarcane p lu m eg rass E r i a n t h u s  g i g a n t e u s 0 .7 5
W ate r  pen nyw or t H y d r o c o t y l e  umbel la tu m 0 .5 0
Water  smartweed Polygonum p un c ta tu m 32.00
Yankeeweed E u p a to r i u m  c a p i 11 i f o l i u r n 6 .5 0
SHRUBS
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 2 2 .0 0
VINES
M o rn ing  g l o r y 1 pomoea sag i t t a t a 0 .7 5
TREES
B1ack w i 1 low Sa1i x  n i g ra 5 .0 0
Wi dt h o f  bank 120 f t .
E l e v a t i o n  o f  bank 1 . 0  f t .
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FRESH MARSH SPOIL BANK PLANT SPECIES LIST
(TWO YEAR OLD BANK)
Common Name Sc i e n t  i f  i c  Name Mean Cover
HERBS
A s t e r A s t e r  sp A . 00
Bui 1 tongue S a g i t t a r i a  l a n c i f o l i a 3 . 0 8
Camphorweed P lu che a  c a m p ora ta 1 0 . 7 7
C ock le bu  r Xan th ium  s t r u m a r i u m 0 .31
Duckweed Lemna m in o r 0 . 31
F l a t s e d g e Cyperus sp . 1 4 . 15
G ia n t  f o x t a i 1 S e t a r i a  magna 0 . 31
Golden rod S o l i d a g o  sp . 1 5 . 0 8
Hemp s e s b a n ia S esb an ia  m a c ro c a rpa 1.  5A
Ma i dencane Panicum hemitomon 0 . 31
N o r t h e r n  f r o g - f r u i t P hy la  l a n c e o l a t a 12.31
Pokeweed P h y t o la c c a  a m e r ic a n a 0 . 6 2
S a l tm a r s h  m a l lo w K o s t e l e t z k y a  v i r g i n i c a 9 . 8 5
W a te r -h y s s o p Bacopa m o n n ie r i A2. 77
W ater  smartweed Polygonum p u n c ta tu m A . 31
Yankeeweed E u p a to r i u m  c a p i 1 1 i f o l i u r n 2A.62
SHRUBS
S i 1v e r l i n g B a c c h a r i s  h a l i m i f o l i a 2 9 . 8 5
TREES
B1ack w i 1 low S a l i  x n i g r a 5 . 0 0
Width o f  bank 9 7 - 5  f t .
E l e v a t i o n  o f  bank 1 . 5  f t .
309
FRESH MARSH SPOIL BANK PLANT SPECIES LIST
(THREE YEAR OLD BANK)
Common Name Sc i e n t  i f  i c Name Mean Cover
HERBS
Bacopa Bacopa m o n n ie r i 2 .0 0
B u l l  tongue S a g i t t a r i a  l a n c i f o l i a 0 .2 9
Bushy b e a rd g ra s s Andropogon g lo m e r a tu s 2 .0 0
Camphorweed P luchea  cam pora ta 0 .2 9
C o c k le b u r X an th ium  s t r u m a r i u m 2 .0 0
C u tg ra s s Z i z a n i o p s i s  m i l i a c e a 5 .1 4
Fl a ts e d g e Cyperus sp . 2 .0 0
Golden rod S o l i d a g o  sp. 10.29
Ma i dencane Panicum hemitomon 70 .00
M i s t  F lo w e r E u p a to r i u m  c o e l e s t i n u m 5 .1 4
S a l tm a r s h  m a l lo w K o s t e l e t z k y a  v i r g i n i c a 5 .1 4
Sugarcane p lu m eg ra ss E r i a n t h u s  g i g a n t e u s 10.29
W a te r  smartweed Polygonum p u n c ta tu m 16.57
Yankeeweed E u p a to r i u m  c a p i 1 1 i f o l i u r n 5 .1 4
SHRUBS
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 80.00
TREES
B1ack w i 11ow Sa1 i x  n i g r a 5 .0 0
Wi dt h o f  bank  105 f t .
E l e v a t i o n  o f  bank  2 . 0  f t .
310
FRESH MARSH SPOIL BANK PLANT SPECIES LIST
(FOUR YEAR OLD BANK)
Common Name S c i e n t  i f  i c Name Mean Cover
HERBS
A s t e r A s t e r  sp . 1 .67
Bui 1 tongue S a g i t t a r i a  l a n c i f o l i a 14 .58
Bushy b e a rd g ra s s Andropogon g lo m e r a tu s 0.  42
Fl a ts e d ge Cyperus sp . 0 .4 2
G ia n t  f o x t a i 1 S e t a r i a  magna 2.08
Golden rod S o l i d a g o  sp. 5 .0 0
Hemp s e s b a n ia Sesban ia  macroca rpa 2 .5 0
Ma i dencane Panicum hemitomon 5 0 .0 0
S a l tm a r s h  m a l lo w K o s t e l e t z k y a  v i r g i n i c a 2 .92
Water p en n yw o r t H y d r o c o t y l e  umbel l a t a 1 .67
W ate r  smartweed Polygonum p un c ta tu m 5 0 .0 0
Yankeeweed E u p a to r i u m  c a p i 11 i f o l i u r n 18.75
SHRUBS
S i 1v e r 1 ing B a c c h a r i s  h a l i m i f o l i a 90.00
VINES
M orn ing  g l o r y Ipomoea s a g i t t a t a 1 .25
TREES
B la c k  w i 1 low S a l i x  n i g ra 12.00
Wi dt h o f  bank 72 f t .
E l e v a t i o n  o f  bank 1 . 2  f t .
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FRESH MARSH SPOIL BANK PLANT SPECIES LIST
(FIVE YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
Bul l  t ongue S a g i t t a r i a  l a n c i f o l i a A . 00
Go 1 den rod S o l i  dago s p . 2 0 . 0 0
S a 1t mar s h  ma11ow K o s t e l e t z k y a  v i r g i n i c a 1 . 20
Water  h y a c i n t h E i c h h o r n i a  c r a s s i p e s 6 . 0 0
SHRUBS
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 9 9 - 0 0
TREES
B1ack  w i 11ow S a 1 i x n i g r a 1 2 . 0 0
Wi d t h  o f  bank 75 f t . 
E l e v a t i o n  o f  bank 1 . 5  f t .
312
FRESH MARSH SPOIL BANK PLANT SPECIES LIST
(TEN YEAR OLD BANK)
Common Name Sci  e n t i  f i c  Name Mean Cover
HERBS
Bacopa Bacopa monn i e r i 16 . 00
Bui 1 t ongue S a g i t t a r i a  l a n c i f o l i a 1 .00
Camphorweed P l u c h e a  camphora t a 1 .50
F l a t s e d g e Cyperus  sp . 1 .50
Gi a n t  f o x t a  i 1 S e t a r i a  magna 1 .50
Golden rod S o l i  dago sp . 6 0 . 00
Ma i dencane Panicum hemitomon 1 .00
S a l t m a r s h  mal low K o s t e l e t z k y a  v i r g i n i c a 14 . 00
Wa1 t e r 1s m i l l e t E c h i n o c h l o a  w a l t e r i 1 .00
Water  h y a c i n t h E i c h h o r n i a  c r a s s i p e s 1 .00
Wat e r  pennywor t H y d r o c o t y l e  umbel l a t a 2 . 0 0
Wat e r  smar t weed Polygonum pu n c t a t u m 9 . 0 0
SHRUBS
E l d e r b e r r y Sambucus c a n a d e n s i s 41 .50
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 6 0 . 0 0
VINES
Deer  pea Vigna l u t e o l a 5 . 0 0
P e p p e r v i n e Ampel ops i s  a r b o r e a 3 . 00
TREES
B1ack w i 1 low S a 1 ix n i g r a 3 0 . 00
Wi dt h  o f  bank 60 f t .
E l e v a t i o n  o f  bank 1 . 0  f t .
313
FRESH MARSH SPOIL BANK PLANT SPECIES LIST
(FIFTEEN YEAR OLD BANK)
Common Name S c i e n t  i f i  c Name Mean Cover
HERBS
Bacopa Bacopa monn i e r i 5 -00
Camphorweed P l u c h e a  c ampor a t a 5 . 56
Day f l o w e r Comme1i na commun i s 11.11
Gi a n t  f o x t a i l S e t a r i a  magna 16 . 67
Golden rod S o l i d a g o  s p . 3 3 . 33
P i gweed Acnida  sp . 2 . 7 8
S a l t m a r s h  mal low K o s t e l e t z k y a  v i r g i n i c a 8 . 33
Whi t e  s n a k e r o o t E u p a t o r iu m rugosum 16. 67
SHRUBS
E l d e r b e r r y Sambucus c a n a d e n s i s k k . k k
Marsh e l d e r 1va f r u t e s c e n s 2 . 7 8
S i 1 v e r l  i ng B a c c h a r i s  h a l i m i f o l i a 33 . 33
VINES
Morning g l o r y 1pomoea s a g i t t a t a 5-56
TREES
Bl ack  w i 1 low S a 1 i x n i g r a 30 . 00
Red maple Acer  drummondi i 10 . 00
Wi dt h o f  bank 5^ f t .
E l e v a t i o n  o f  bank  1 . 0  f t .
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FRESH HARSH SPOIL BANK PLANT SPECIES LIST
(TWENTY YEAR OLD BANK)
Common Name Sc i e n t  i f i  c Name Mean Cover
HERBS
Bacopa Bacopa monn i e r i 1 . 1 8
Golden rod S o l i d a g o  sp. 32 . 35
Pokeweed P h y t o l a c c a  a m e r i c a n a 0 . 2 9
Whi te  s n a k e r o o t Eu pa t o r i um rugosum 17. 65
Yel low wood s o r r e l O x a l i s  s t r i  e t a 0 . 5 9
SHRUBS
E l d e r b e r r y Sambucus c a n a d e n s i s 26.  k l
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a
CO-=t
Wax m y r t l e Myr i ca  c e r i f e r a 5 2 . 9 ^
VINES
Dewberry Rubus l o u i s i a n u s 73-53
M e l o n e t t e M e l o t h r i a  pe n d u l a 35 . 29
Morning g l o r y 1pomoea s a g i t t a t a 2 9 .41
Peppe r v i  ne Ampe l ops i s  a r b o r e a 29-41
TREES
American elm Ulmus a m e r i c a n a 2k .  00
B1ack w i 11ow S a 1 ix  n i g r a 2 0 . 0 0
Red maple Acer  drummondi i 30 . 00
T o o t h a c h e  t r e e Zant hoxylum c l a v a - h e r c u l i s 7 . 00
Width o f  bank 51 f t .
E l e v a t i o n  o f  bank 3 - 5  f t .
315
FRESH MARSH SPOIL BANK PLANT SPECIES LIST
(TWENTY-FIVE YEAR OLD BANK)
Common Name S c i e n t  i f i c  Name Mean Cover
HERBS
Bacopa Bacopa mo nn i e r i 0 . 2 0
Camphorweed Pl u c h e a  c a m p o r a t a 0 . 2 0
Dande l i on Taraxacum o f f i c i n a l e 0 . 2 5
Golden rod S o l i d a g o  s p . 33-46
Pokeweed P h y t o l a c c a  a m e r i c a n a 3 . 8 5
S a l t m a r s h  mal low K o s t e l e t z k y a  v i r g i n i c a 1 .92
Whi te  s n a k e r o o t Eup a t o r i u m rugosum 7-69
SHRUBS
B o xe l de r Acer  negundo 42.31
E1d e r b e r r y Sambucus c a n a d e n s i s 34 . 62
Rough l e a f  dogwood Cornus  drummondi i 5 . 7 7
S i 1 v e r l  i ng B a c c h a r i s  h a l i m i f o l i a 7 . 69
Wax m y r t l e Myr ica  c e r i  f e r a 15 . 39
VINES
Cl i mbing  hempweed Mikan i a  s ca n d e n s 3 . 85
Dewberry Rubus l o u i s i a n u s 3 . 85
M e l o n e t t e M e l o t h r i a  p e n du l a 19 . 23
Peppe rv i  ne Ampe l ops i s  a r b o r e a 7 . 69
Vi r g i n  ia c r e e p e r P a r t h e n o c i s s u s  q u i n q u e f o l i a 6 . 92
TREES
Black  w i 1 low S a l i x  n i g r a 40 . 00
Hackbe r ry C e l t i s  l a e v i g a t a 5 . 0 0
Red maple Acer  drummondi i 2 0 . 00
To o t ha c h e  t r e e Zant hoxylum c l a v a - h e i c u l i s 5 . 0 0
Wi dt h o f  bank 78 f t .
E l e v a t i o n  o f  bank 1 . 0  f t .
3 1 6
FRESH MARSH SPOIL BANK PLANT SPECIES LIST
(THIRTY YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
Camphorweed P luche a  camphor a t a 0 . 4 2
Goldenrod S a l i  dago sp . 15 . 00
Ground c h e r r y P h y s a 1 i s a n g u 1a t a 2 . 5 0
Whi te  s n a k e r o o t Eup a t o r i u m rugosum 16. 67
SHRUBS
E l d e r b e r r y Sambucus c a n a d e n s i s 70 . 83
R o u g h l e a f  dogwood Cornus drummondi i 20 . 83
S i 1v e r 1 i ng B a c c h a r i s  h a l i m i f o l i a 29 . 17
Wax m y r t l e Myri ca c e r i  f e r a 2 5 . 00
VINES
M e l o n e t t e M e l o t h r i a  p e ndu l a 15. 00
V i rg i n i a c r e e p e r P a r t h e n o c i s s u s  q u i n q u e f o l i a 3 . 33
TREES
B1ack w i 11ow S a 1 ix  n i g r a 35 . 00
C h i n e s e  t a l l o w  t r e e Sapiurn s e b i f e r u m 5 . 0 0
Hackbe r r y C e l t i s  l a e v i g a t a 40 . 00
To o t ha c h e  t r e e Zant hoxylum c l a v a - h e r c u l i s 10 . 00
Wi dth o f  bank  36 f t .
E l e v a t i o n  o f  bank 2 . 0  f t .
317
FRESH SWAMP SPOIL BANK PLANT SPECIES LIST
(ONE YEAR OLD BANK)
Common Name Sc i e n t  i f i  c Name Mean Cover
HERBS
A s t e r A s t e r  sp . 3 . 00
Coc k l ebu r Xanthium s t r u m a r i u m 8 . 00
Cowpen d a i s y V e r b e s i n a  e n c e l i o i d e s 8 . 0 0
F l a t s e d g e Cyperus  sp . 6 . 0 0
G ia n t  ragweed Ambros ia  t r i f i d a 9 0 . 00
Golden rod S o l i d a g o  s p . 15 . 00
Mis t  f 1 owe r Eu pa t o r i u m c o e l e s t i n u m 5 . 0 0
Whi te  s n a k e r o o t E u p a t o r iu m rugosum 10 . 00
Yankeeweed Eup a t o r i u m c a p i 11 i f o l i u r n 5 . 0 0
VINES
Coral  beads Coc c u l us  c a r o l i n u s 10 . 00
Deer  pea Vigna l u t e o l a 10. 00
P e ppe r v i  ne Ampe l ops i s  a r b o r e a 10. 00
TREES
B1ack w i 1 low S a l i x  ni g r a 5 . 0 0
Wi dt h  o f  bank  60  f t .
E l e v a t i o n  o f  bank A . 5 f t .
318
FRESH SWAMP SPOIL BANK PLANT SPECIES LIST
(TWO YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
A s t e r A s t e r  sp . 7 . 33
Bermuda b l u e g r a s s Cynodon d a c t y l o n 10.00
Bushy b e a r d g r a s s Andropogon g l o m e r a t u s 13 . 33
Cur sed  b u t t e r c u p Ranuncu l us  s c e l e r a t u s 10 . 00
E l e p h a n t ' s  e a r C o l o c a s i a  a n t i q u o r u m 11. 67
F l a t s e d g e Cyperus  sp . 3 . 33
Golden rod S o l i d a g o  s p . 2 3 . 00
Ground c h e r r y P h y s a l i s  a n g u l a t a 1 . 17
Hemp s e s b a n i a S e s b a n i a  m a c r oc a r pa 5 . 0 0
H o r n e d - r u s h Rhynchospora  c o r n i c u l a t a 0 . 6 7
Sa i tma r sh  ma11ow K o s t e l e t z k y a  v i r g i n i c a 6 .67
S o f t  r ush J u n c u s  e f f u s u s 13-33
Sow- th  i s t 1e Sonchus  a s p e r 0 . 1 7
Th i s t 1e C i r s  i urn sp . 11 . 67
Wat e r  pennywor t H y d r o c o t y l e  umbel l a t a 4 . 0 0
Wat e r  smar t weed Polygonum p un c t a t u m 2 5 . 0 0
Whi t e  s n a k e r o o t Eu p a t o r iu m rugosum 18. 00
Yankeeweed E u p a t o r i  urn cap  i 1 1 i f o l i  urn 2 3 . 3 3
SHRUBS
B u t t o n b u s h C e p h a l a n t h u s  o c c i d e n t a l  i s 9 . 3 3
S i 1v e r l i n g B a c c h a r i s  h a l i m i f o l i a 3 . 33
Wax m y r t l e Myr i ca  c e r i f e r a 3 . 33
VINES
Deer  pea Vigna l u t e o l a 2 . 0 0
Dewberry Rubus l o u i s i a n u s 6 .67
M e l o n e t t e M e l o t h r i a  p e n du l a 2 . 6 7
TREES
Bald  c y p r e s s Taxodium d i s t i c h u m 5 . 00
Bl a c k  w i 1 low S a l i x  n i g r a 5 . 0 0
Wi dth o f  bank  9 0  f t .
E l e v a t i o n  o f  bank  0 . 7  f t .
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FRESH SWAMP SPOIL BANK PLANT SPECIES LIST
(THREE YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
A s t e r A s t e r  sp . 13-34
B r a z  i 1 i an ve rva i n Verbena  b r a s i l i e n s i s 3 . 33
Da i sy H e l i a n t h u s  s t r u m o s u s 13 . 33
G ia n t  ragweed Ambros ia  t r i f i d a 13-33
Golden rod S o l i d a g o  sp . 33 . 33
Ground c h e r r y P h y s a l i s  a n g u l a t a 10 . 00
Hemp s e s b a n i a S e s b a n i a  m a c r oc a r pa 6 . 67
Pokeweed P h y t o l a c c a  a m e r i c a n a 10. 00
Water  smar tweed Polygonum p u n c t a t u m 2 6 . 6 7
Whi t e  s n a k e r o o t Eup a t o r i u m rugosum 13-33
Yankeeweed E upa t o r i um c a p i 1 1 i f o l i u r n 26 . 67
SHRUBS
R a t t l e  bush S e s b a n i a  drummondi i 6 .67
S i 1v e r l i n g B a c c h a r i s  h a l i m i f o l i a 6 . 67
VINES
Deer  pea Vigna l u t e o l a 2 6 . 67
Dewberry Rubus l o u i s i a n u s 16 . 67
Me l o n e t t e M e l o t h r i a  p e n du l a 13.33
TREES
Black  w i 1 low S a 1 ix n i g r a 3 0 . 00
C h i n e se  t a l l o w  t r e e Sapi  urn s e b i  ferum 12. 00
Wi dth o f  bank 45 f t .
E l e v a t i o n  o f  bank 2 . 7  f t .
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F R E S H  SWAMP S P O I L  BANK P L ANT S P E C I E S  L I S T
( F O U R  YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
Fe rn Fern sp . 1 .79
Mis t  f 1 owe r Eu p a t o r iu m c o e l e s t i n u m 0 . 1 8
L i z a r d 1s - t a  i 1 S a u r u r u s  c e r nu u s 4 . 29
Wat e r  smar tweed Polygonum pu n c t a t u m 5 . 0 0
SHRUBS
E l d e r b e r r y Sambucus c a n a d e n s i s 3 . 5 7
VINES
Dewberry Rubus l o u i s i a n u s 60.71
P a s s i o n  f l o w e r P a s s i f l o r a  i n c a r n a t a 6 . 0 7
Width o f  bank 84 f t .  
E l e v a t i o n  o f  bank 4 . 0  f t .
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F R E S H  SWAMP S P O I L  BANK P L ANT S P E C I E S  L I S T
( F I V E  YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
A s t e r A s t e r  sp . 11 .34
Bushy b e a r d g r a s s Andropogon g l o m e r a t a 13-33
Cursed  b u t t e r c u p Ranuncul us  s c e l e r a t u s 4 . 0 0
E l e p h a n t  e a r C o l o c a s i a  a n t i qu o r u m 6 . 6 7
Euphorb i a Euphorbi  a p r e s l i 0 . 3 3
G i a n t  ragweed Ambros i a t r i  f i  da 2 0 . 00
Goldenrod S o l i  dago sp . 16 .67
Ground c h e r r y P h y s a l i  s a n g u l a t a 6 .67
Mi s t  f 1 owe r Eu pa t o r i um c o e l e s t i n u m 3 . 33
S a l t m a r s h  mal low K o s t e l e t z k y a  v i r g i n i c a 13. 33
Th i s t 1e C i r s  i urn s p . 3-33
SHRUBS
B u t t on b u s h C e p h a l a n t h u s  o c c i d e n t a l  i s 33 . 33
E1d e r b e r r y Sambucus c a n a d e n s i s 6 . 6 7
R a t t l e b u s h S e s b a n i a  drummondi 6 . 67
S i 1v e r 1 ing B a c c h a r i s  h a l i m i f o l i a 6 .67
VINES
Deer  pea Vigna l u t e o l a 6 . 6 7
Dewberry Rubus l o u i s i a n u s 4 . 6 7
TREES
B1ack w i 1 low S a l i x  n i g r a 6 5 . 00
E a s t e r n  c o t t onwood Popu l us  d e l t o i d e s 5 . 0 0
Red maple Acer  drummondi 5 . 0 0
Wi d t h  o f  bank  45 f t .
E l evat i on  o f  bank  1 . 0  f t .
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FRESH SWAMP SPOIL BANK PLANT SPECIES LIST
(TEN YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
El d e r b e r r y Sambucus c a n a d e n s i s 2 5 . 0 0
Fern Fern sp . 0 . 1 7
Pokeweed P h y t o l a c c a  a m er i c a n a 1 .00
Whi te  s n a k e r o o t Eupa t o r i um rugosum 5 . 00
Yankeeweed Eupa t o r i um c a p i 1 1 i fo l iu rn 5 . 00
SHRUBS
B o xe l de r Acer  negundo 2 . 5 0
Rough l e a f  dogwood Cornus  drummondi 10 . 00
VINES
Cat  b r i a r Smi l ax  r o t u n d i f o l i a 12 . 50
Dewberry Rubus l o u i s i a n u s 6 5 . 0 0
P a s s i o n  f l o w e r P a s s i f l o r a  i n c a r n a t a 2 . 0 0
Pepper  v i n e Ampel ops i s  a r b o r e a 3 . 00
Po i son  ivy Rhus r a d i c a n s 2 . 0 0
TREES
American elm Ulmus a m e r i c a n a 2 . 0 0
Bald c y p r e s s Taxodium d i s t i c h u m 5 . 0 0
Black  w i 1 low S a 1i x n i g ra 5 . 0 0
Green ash F r a x i n u s  p e n s y l v a n i a 2 0 . 0 0
Honey l o c u s t G l e d i t s i a  t r i a c a n t h o s 10 . 00
Red maple Acer  drummondi 30 . 00
Suga r b e r r y C e l t i s  l a e v i g a t a 15-00
Wh i t e  m u l b e r r y Morus a l b a 8 . 00
Wi dth o f  bank  90  f t .
E l e v a t i o n  o f  bank 5 - 5  f t .
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FRESH SWAMP SPOIL BANK PLANT SPECIES LIST
(FIFTEEN YEAR OLD BANK)
Common Name S c i e n t  i f  i c Name Mean Cover
HERBS
E l d e r b e r r y Sambucus c a n a d e n s i s 59 . 83
Fern Fern sp . 0 . 4 3
Mi s t  f 1 owe r Eupa t o r i um c o l e l e s t i n u m 8 . 55
Water  smar tweed Polygonum pu n c t a t u m 12. 82
Whi te  s n a k e r o o t Eupa t o r i um rugosum 46 . 15
SHRUBS
Bo x e l d e r Acer  negundo 8 . 55
Wax m y r t l e Myr ica  c e r i f e r a 12 . 82
VINES
Dewberry Rubus l o u i s i a n u s 0 . 4 3
Peppe rv i  ne Ampel ops i s  a r b o r e a 10. 26
Poi son  ivy Rhus r a d i c a n s 0 . 4 3
TREES
Black  w i 1 low S a 1 i x n i g ra 50 . 00
E a s t e r n  co t t onwood Popu l us  d e l t o i d e s 30 . 00
Green ash F r a x i n u s  p e n s y l v a n i c a 2 0 . 0 0
Red maple Acer  drummondi i 2 5 . 00
Wi dt h  o f  bank  35 f t .
E l e v a t i o n  o f  bank 2 . 7  f t .
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FRESH SWAMP SPOIL BANK PLANT SPECIES LIST
(TWENTY YEAR OLD BANK)
Common Name Sci  e n t i  f i  c Name Mean Cover
HERBS
E l e p h a n t ' s  e a r C o l o c a s i a  a n t i q u o r u m 0.71
Fern Fern sp . 2 . 8 6
Water  h y a c i n t h E i c h h o r n i a  c r a s s i p e s 0.71
Whi te  s n a k e r o o t E u p a t o r iu m rugosum 85-71
SHRUBS
E1d e r b e r r y Sambucus c a n a d e n s i s 9 2 . 86
VINES
Climb ing hempweed Mikan i a  s ca n d e n s 14. 29
Dewberry Rubus l o u i s i a n u s 35.71
Peppe r v  ine A mpe l ops i s  a r b o r e a 35.71
TREES
B1ack w i 1 low S a l i x  ni g r a 6 5 . 00
Red Maple Acer  drummond i i 2 0 . 00
Wi dt h  o f  bank 21 f t .
E l e v a t i o n  o f  bank 1 . 7  f t .
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FRESH SWAMP SPOIL BANK PLANT SPECIES LIST
(TWENTY-FIVE YEAR OLD BANK)
Common Name S c i e n t  i f i  c Name Mean Cover
HERBS
Golden rod So l i  dago s p . 2 . 7 0
Pokeweed P h y t o l a c c a  a m e r i c a n a A . 05
S a l t m a r s h  ma11ow K o s t e l e t z k y a  v i r g i n i c a 1 . 3 5
Th i s t l e C i r s  i urn sp . 0 . 81
Whi te  S n a k e r o o t Eup a t o r i u m rugosum 1 . 3 5
SHRUBS
Bu t t on b u sh C e p h a l a n t h u s  o c c i d e n t a l  is 2 . 7 0
Dahoon hoi  1y 11 ex c a s s  i ne 2 . 7 0
E l d e r b e r r y Sambucus c a n a d e n s i s A0.5A
Marsh e l d e r Iva f r u t e s c e n s A . 05
Wax m y r t l e Mur ica  c e r i f e r a 2 . 7 0
Wes t e rn  mayhaw C r a t e a g u s  opaca 2 . 7 0
VINES
Cat  b r i a r Smi1 ax r o t u n d i  f o l i a 2 . 7 0
Cow-i t ch C i s s u s  i n c i s a 1 . 3 5
Dewberry Rubus l o u i s i a n u s 2 9 . 7 3
P a s s i o n  f l o w e r P a s s i f l o r a  i n c a r n a t a 1 . 3 5
P e ppe r v  i ne Ampe l ops i s  a r b o r e a 2 . 7 0
Poi son  ivy Rhus r a d i c a n s 6 . 76
R a t t a n  v i n e Berchemia  s c an de n s 0 . 81
TREES
Bl ack  w i 1 low S a 1ix  n i g r a 1 0 . 0 0
Green ash F r a x i n u s  p e n s y l v a n i c a 1 0 . 0 0
H a ckbe r r y C e l t i s  l a e v i g a t a 3 5 . 0 0
Honey l o c u s t G l e d i t s i a  t r i a c a n t h o s 3 . 0 0
L i ve oak Quercus  v i r g i n i a n a 3 0 . 0 0
Red maple Acer  drummondi i 2 0 . 0 0
Water  oak Quercus  n i g r a 1 0 . 0 0
Wi dt h o f  bank 111 f t .
E l e v a t i o n  o f  bank 3 . 0  f t .
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FRESH SWAMP SPOIL BANK PLANT SPECIES LIST
(THIRTY YEAR OLD BANK)
Common Name S c i e n t i f i c  Name Mean Cover
HERBS
As t e r A s t e r  sp . 5 . 0 0
G r a s se s Grass  s p . 2 6 . 6 7
Mis t  f l o w e r Eup a t o r i u m c o e l e s t i n u m 5 . 00
Ragweed Ambros ia  a r t e m i s i f o l i a 5 0 . 00
Whi te  s n a k e r o o t Eu p a t o r i u m rugosum 6 . 6 7
SHRUBS
P a l m e t t o Sabal  mi nor 3 . 33
Si 1 v e r l  i ng B a c c h a r i s  h a l i m i f o l i a 2 0 . 00
Wax m y r t l e Myr ica  c e r i f e r a 3 . 33
Wes t e r n  mayhaw C r a t e a g u s  opaca 3 . 0 0
VINES
Dewberry Rubus l o u i s i a n u s 16. 67
TREES
Green ash F r a x i n u s  p e r s y l v a n i c a 3 . 00
Hac k b e r ry C e l t i s  l a e v i g a t a 6 0 . 00
Honey l o c u s t G l e d i t s i a  t r i a c a n t h o s 7 . 00
Li ve  oak Quercus  v i r g i n i a n a 10 . 00
Wat er  oak Quercus  n i g r a 10 . 00
Wi dth o f  bank  90  f t .
E l e v a i t o n  o f  bank 1 . 5  f t .
A P P E N D I X  6
ALPHABETICAL L IS T IN G  OF ALL 
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STUDY
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ALPHABETICAL LISTING OF ALL SPOIL BANK PLANTS 
INCLUDED IN THIS STUDY
S c i  e n t  i f  i c Name
and Common Name ami
Acer  drummondi i  Hooker  & Arnol d
Red maple  ■ ACERACEAE
Acer  negundo L.
B o xe l de r ACERACEAE
Acni da  sp .  L.
P i gweed AMARANTHACEAE
Ambros ia  a r t e m i s i i f o l i a  L.
Ragweed COMPOSITAE
Ambros ia  t r i f i d a  L.
G i a n t  ragweed COMPOSITAE
Ampel ops i s  a r b o r e a  (L. )  Koehne • •
Pepperv i  ne VITACEAE
Ampel ops i s  c o r d a t a  Michx.
Ampelops i s VITACEAE
Andropogon g l o m e r a t u s  ( Wa l t . ) B . S . P .
Bushy b e a r d g r a s s GRAM 1NEAE
A s t e r  s p .  L.
A s t e r COMPOSITAE
A v i c e n n i a  g e r mi na n s  (L. )  L.
B l a ck  mangrove AV1CENN1ACEAE
B a c c h a r i s  h a l i m i f o l i a  L.
S i 1v e r l i n g COMPOSITAE
Bacopa monn i e r i  (L . )  W e t t s t .
Bacopa SCHROPHULAR1ACEAE
B a t i s  m a r i t i m a  L.
S a l t w o r t BATACEAE
Berchemia  s ca n d e n s  ( H i l l . )  K. Koch.
R a t t a n  v in e RHAMNACEAE
B o r r i c h i a  f r u t e s c e n s  (L. )  D.C.
Sea oxeye COMPOSITAE
Carya  s p .  N u t t .
H i ckory JUGLANDACEAE
C e l t i s  l a e v i g a t a
H ac k b e r ry ULMACEAE
C e p h a l a n t h u s  o c c i d e n t a l  i s  L.
Bu t t on b u sh RUB 1ACEAE
C i r s  i urn s p . Mi l l .
Thi  s t l e COMPOSITAE
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A L P H A B E T I C A L  L I S T I N G  OF  P L A N T S - - c o n t i n u e d
S c i e n t  i f  i c  Name . .
and Common Name ami ^
C i s s u s  i n c i s a
Cow-i t c h VITACEAE
Coccu l us  c a r o l i n u s  (L. )  D.C.
Coral  beads MEN 1SPERMACEAE
C o l o c a s i a  a n t i q u o r u m  (L. )  S c h o t t .
E l e p h a n t ' s  e a r ARACEAE
Commelina communis L.
Day f l o w e r COMMEL1NACEAE
Cornus drummondi i  C. A. Mey.
Rough l e a f  dogwood CORNACEAE
C r a t a e g u s  opaca  H. & A.
Wes t e rn  mayhaw ROSACEAE
Croton  p u n c t a t u s  J a c q u i n .
Cro ton EUPHORBIACEAE
Cuscu ta  c u s p i d a t a  Engelm.
Dodder CONVOLVULACEAE
Cynodon d a c t y l o n  (L. )  P e r s .
Bermuda b l u e g r a s s GRAMINEAE
Cyperus  s p .  L.
F l a t s e d g e CYPERACEAE
D i s t i c h l i s  s p i c a t a  (L . )  Greene .
S a l t g r a s s GRAMINEAE
E c h i n o c h l o a  w a l t e r i  ( Pur sh )  H e l l e r .
Wal t e r  1 s mi 1 1 e t GRAMINEAE
E i c h h o r n i a  c r a s s i p e s  ( M a r t . )  Solms.
Water  h y a c i n t h PONTEDERIACEAE
E r i a n t h u s  g i g a n t e u s  ( Wa l t . )  Muhl .
Su g a r ca n e  p l u me g r as s GRAMINEAE
Eup a t o r i u m c a p i 1 1 i f o l i u r n  (Lam.)
Yankeeweed COMPOSITAE
Eu pa t o r i um c o e l e s t i n u m  L.
Mi s t  f 1 owe r COMPOSITAE
E u p a t o r iu m rugosum H o u t t .
Whi te  s n a k e r o o t COMPOSITAE
Euphor b i a  p r e s l i  i
Euphorb i a EUPHORBIACEAE
Eustoma e x a l t a t u m  (L. )  G. Don.
C a t c h f l y - g e n t  ian GENT 1ANACEAE
Fern sp.
Fern POLYPODIACEAE
F r a x i n u s  p e n s y l v a n i c a  Marsh.
Green as h OLEACEAE
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A L P H A B E T I C A L  L I S T I N G  OF P L AN T S  — c o n t i n u e d
S c i e n t i f i c  N a m e  F a m i l y
a n d  C o m m o n  N a m e
G l e d i t s i a  t r i a c a n t h o s  L.
Honey l o c u s t LEGUM1NOSAE
Gras s  sp .  L.
Grass GRAMINEAE
H e l i a n t h u s  s t r u m o s u s  L.
Da i sy COMPOSITAE
H e l i o t r o p i u m  c u r a s s a v i c u m  L.
S e a s i d e  h e l i o t r o p e BORAG1NACEAE
H y d r o c o t y l e  umbel l a t a  L.
Water  pennywor t UMBELLIFERAE
11 ex c a s s  i ne L.
Dahoon hoi  1y AQUIFOLIACEAE
1 l e x  vomi t o r i  a A i t .
Yaupon AQUIFOLIACEAE
Ipomoea s a g i t t a t a  P o i r .
Morning g l o r y CONVOLVULACEAE
Iva f r u t e s c e n s  L.
Marsh e l d e r COMPOSITAE
J un c u s  e f f u s u s  L.
S o f t  rush JUNCACEAE
J un c u s  r o e m e r i a n us  S c h e e l e .
B l a ck  n e e d l e r u s h JUNCACEAE
K o s t e l e t z k y a  v i r g i n i c a  (L. )  Gray.
S a l t m a r s h  mal low MALVACEAE
La n t an a  camara  H.B.K.
Lan t ana VERBENACEAE
Lemna mi nor  L.
Duckweed LEMNACEAE
Limoni urn n a s h i i  Small
Sea l a v e n d e r PLUMBAGINACEAE
Ludwigia  p e p l o i d e s  (H.B.K. )
Wat er  p r i m r o s e ONAGRACEAE
Lythrum 1 i n e a r e  L.
S a l t m a r s h  l o o s e s t r i f e LYTHRACEAE
Mel i a  a z e d a r a c h  L.
Ch i n a b e r r y MEL 1ACEAE
M e l o t h r i a  p e n d u l a  L.
M e l o n e t t e CUCURBITACEAE
Mikania  s c an d en s  (L. )  W i l l d .
Cl i mbing  hempweed COMPOSITAE
Morus a l b a  L.
Whi te  m u l b e r r y MORACEAE
Myrica  c e r i f e r a  L.
Wax m y r t l e MYRICACEAE
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A L P H A B E T I C A L  L I S T I N G  OF  P L A N T S - - c o n t i n u e d
Sc i e n t  i f  i c Name _ . .
and Common Name ami ^
O x a l i s  s t r i c t a  L.
Yel l ow wood s o r r e l OXAL1DACEAE
Panicum hemitomon S c h u l t .
Ma i denca ne GRAM 1NEAE
Panicum v i r g a t u m  L.
Swi t c h g r a s s GRAM 1 NEAE
P a r t h e n o c i s s u s  q u i n q u e f o l i a  (L . )  P l a u c h .
Vi rgi  n i a  c r e e p e r V ITACEAE
Paspalum d i s t i c h u m  L.
K n o t g r a s s GRAM 1NEAE
P a s s i f l o r a  i n c a r n a t a  L.
P a s s i o n  f l o w e r PASS 1FLORACEAE
Phyla  L a n c e o l a t a  (Michx . )  Greene .
N o r t h e r n  f r o g - f r u i t VERBENACEAE
P h y s a l i s  a n g u l a t a  L.
Ground c h e r r y SOLANACEAE
P h y t o l a c c a  a m e r i c a n a  L.
Pokeweed PHYTOLACCACEAE
P l u c h e a  c a m p h o r a t a  (L. )  D.C.
Camphorweed COMPOSITAE
Polygonum p un c t a t u m  E l l .
Water  smar t weed POLYGONACEAE
Popu l us  d e l t o i d e s  Marsh.
E a s t e r n  co t t onwood SAL 1CACEAE
Quercus  n i g r a  L.
Water  oak FAGACEAE
Quercus  shumardi  i Buckl ey .
Shumard r ed  oak FAGAGEAE
Quercus  v i r g i n i a n a  M i l l .
Live  Oak FAGACEAE
Ranuncu l us  s c e l e r a t u s  L.
Cursed  b u t t e r c u p RANUNCULACEAE
Rhus r a d i c a n s  L.
Po i s o n  ivy ANACARD1ACEAE
Rhynchospora  c o r n i c u l a t a  (Lam.) Gray.
H o r n e d - r u s h CYPERACEAE
R i v i n a  humi1 i s  L.
B l o o d b e r r y PHYTOLACCACEAE
Rubus l o u i s i a n u s  B e r g e r .
Dewberry ROSACEAE
S a l a b  minor  ( J a c q . )  P e r s .
P a l m e t t o PALMAE
S a g i t t a r i a  l a n c i f o l i a  L.
Bui 1- t o n g u e AL 1SMATACEAE
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A L P H A B E T I C A L  L I S T I N G  OF P L A N T S — c o n t i n u e d
S c  i e n t  i f  i c  N a m e  . .
a n d  C o m m o n  N a m e  arrn  ^
S a l i c o r n i a  b i g e l o v i i  T o r r .
Bige low g l a s s w o r t CHENOPOD1ACEAE
S a l i x  n i g r a  Ma r s h .
Bl ack  w i 1 low SAL 1CACEAE
Sambucus c a n a d e n s i s  L.
E l d e r b e r r y CAPRIFOLIACEAE
Sapium s e b i f e r u m  (L. )  Roxb.
C h i n e s e  t a l l o w  t r e e EUPHORB1ACEAE
S a u r u r u s  c e r nu u s  L.
L i z a r d 1s - t a  i 1 SAURURACEAE
S e s b a n i a  drummondi i  (Rydb. )  Cory.
R a t t l e b u s h LEGUM1NOSAE
S e s b a n i a  m a c r o c a r p a  Muhl .
Hemp s e s b a n i a LEGUM1NOSAE
S e t a r i a  magna G r i s e b .
G i a n t  f o x t a  i 1 GRAM 1NEAE
Smi l ax  r o t u n d i f o l i a  L.
C a t b r i  a r L 1L 1ACEAE
S o l i d a g o  s p .  L .
Golden rod COMPOSITAE
Sonchus a s p e r  ( L . )  H i l l .
Sow-th i s t 1e COMPOSITAE
S p a r t i n a  a l t e r n i f l o r a  L o i s .
S a l t m a r s h  g r a s s GRAM 1NEAE
S p a r t i n a  c y n o s u r o i d e s  (L. )  Roth.
Big c o r d g r a s s GRAM 1NEAE
S p a r t i n a  p a t e n s  ( A i t . )  Muhl.
Sal tmeadow g r a s s GRAM 1NEAE
Taraxacum o f f i c i n a l e  Wiggers
Dande l i on COMPOSITAE
Taxodium d i s t i c h u m  (L. )  Rich .
Bald c y p r e s s TAXOD1ACEAE
Typha sp .  L.
C a t t a  i 1 TYPHACEAE
Ulmus a m e r i c a n a  L.
Amer ican elm ULMACEAE
Verbena  b r a s i l i e n s i s  V e i l .
Braz  i 1 i an ve rva  i n VERBENACEAE
V e r b e s i n a  e n c e l i o i d e s  (Cav . )  Gray.
Cowpen d a i s y COMPOSITAE
Viburnum d e n t a t u m  L.
Arrow-wood CAPRIFOLIACEAE
Vigna l u t e o l a  ( J a c q . )  Ben t h .
Deer  pea LEGUM1NOSAE
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ALPHABETICAL LISTING OF PLANTS— c o n t i n u e d
Sc i e n t  i f  i c Name . 1
and Common Name ami ^
X a n t h i u m  s t r u m a r i u m  L.
C o c k l e b u r  COMPOSITAE
Z a n t h o x y l u m  c ] a v a - h e r c u l i s  L.
T o o t h a c h e  t r e e  RUTACEAE
Z i z a n i o p s i s  m i l i a c e a  ( M i c h x . )  D o e l l  &
C u t g r a s s  A s c h .  GRAMINEAE
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VITA
J u d i t h  Ann Monte was born  on June  18,  1947 in Mt. H o l l y ,  New 
J e r s e y .  She r e c e i v e d  h e r  p r i m a r y  e d u c a t i o n  in Mt. Laure l  Township ,  
and g r a d u a t e d  f rom Lenape Regi ona l  High School  in J u n e ,  1965.  A 
B a c h e l o r  o f  A r t s  d e g r e e  was c o n f e r r e d  on h e r  in J u n e , 1 9 6 9  from 
Doug l as s  C o l l e g e  f o l l o w i n g  h e r  m a t r i c u l a t i o n  in g e o g r a p h y .  She 
commenced g r a d u a t e  work in t h e  Botany Depar tment  a t  R u t g e r s  U n i v e r ­
s i t y ,  e a r n i n g  a M a s t e r  o f  S c i e n c e  d e g r e e  in J u n e ^ ^ ? ! -  The f o l l o w ­
ing S ep t e mber  s h e  began h e r  g r a d u a t e  s t u d i e s  a t  L o u i s i a n a  S t a t e  
U n i v e r s i t y  in t h e  Depa r t men t  o f  Geography and A n t h r o p o l o g y .
J u d i t h  Monte i s  p r e s e n t l y  a c a n d i d a t e  f o r  t h e  d e g r e e  o f  Doc tor  
o f  Ph i l o s o p h y .
E X A M I N A T I O N  A N D  T H E S I S  R E P O R T
Candidate: 
Major Field: 
Title of Thesis:
J u d i t h  Ann Monte  
G e o g r a p h y
The  I m p a c t  o f  P e t r o l e u m  D r e d g i n g  on L o u i s i a n a ' s  C o a s t a l  L a n d s c a p e :  
A P l a n t  B i o g e o g r a p h i c a l  A n a l y s i s  a nd  R e s o u r c e  A s s e s s m e n t  o f  S p o i l  
Bank H a b i t a t s  i n  t h e  Bayou L a F o u r c h e  D e l t a
Approved:
B » U r  (V.
M a jo r  P r o fe s so r  a n d  C h a irm a n
EXAMINING COMMITTEE: 
«
Date of Examination:
November  1 4 .  1978
